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PREFACE. 



IT is tbouglit that the spirit of this book, and the manner of 
using it, will be so evident, as the teacher reads it over, that 
few prefatory words are needed. The following are some of the 
leading principles by which the author has been guided. How 
they have been wrought out can be seen only by examining the 
lx)ok itself. 

1. A text-book for schools should be arranged with reference 
to sound principles of teaching, and to convenience of use in the 
school-room, quite as much as to the principles of the science 
which it develops. 

2. One thing at a time is the fundamental maxim of primary 
teaching. Each exercise must have a single, clearly defined 
purpose. 

8. Unity qfpvrpose and almost infinite diversity of means char- 
acterize the most successful teaching of the young. 

4. The young child must be fiimished something to do. His 
hands, his eyes, and, as much as may be, his tongue and his 
whole body, must be busied with the work in hand. 

5. In a well-conducted primary school, as careful attention 
will be given to secure profitable employment for the pupils in 
the seats,^as to the conduct of the class exercises. 

6. The cases are exceptional, and very rare, in which much 
labor or time need be bestowed in order to awaken in the mind 
of the child the conception of number, T\i^ T^^Q^\i\\I\wv q?1 
number is one of the most simple, earliest dev^Vo^^^— ^a- ^a*i'^^ 
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most nearly innate — of all our mental acts. The child who has 
learned to count 10 by means of objects, has as well-defined, 
practical notions of number, as he needs, and as he advances 
with the simple processes of combination, his conceptions will 
enlarge as occasion requires. 

7. There are two distinct mental processes required in obtain- 
ing -a mastery of the elementary combinations of numbers : , 

i. The 'method ly which we determine whai the retuU of the com- 
Unation iSy and 

2, The fixing of that resuU in the memory. 

Thus, it is one thing for the pupil to learn how he may find 
out how many 6 times 7 makes, and quite another thing to &x 
this product in his mind. The former is a process^ which the 
child who can count will readily leain, and which he will always 
apply with pleasure. The latter is a pure act of memory, and 
the pupil needs all the help an ingenious teacher can devise, to 
save it from becoming intolerable drudgery. In a single lesson, 
' the child who can count one hundred, will learn to make the 
Multiplication Table as far as 10 times 10. But to remember 
these 100 products, so that they can be instantly named, is no 
less a task than to memorize the answers to any other 100 prob- 
lems. The same may be said of the Addition, Subtraction, and 
Division Tables ; for they are none of them well learned until 
the results can be recalled without any mental process except 
the instantaneous act of the memory. 

8. To perceive and to rememlter are the chief mental exercises 
of the grade of pupils for which this book is prepared. Such 
pupils cannot be expected to give formal statements either of 
definitions, processes, or reasons; and much less can they obtain 
conceptions and learn processes from abstract statements. Hence, 
formal definitions, rules, and processes of reasoning are out of 
place in such a book. 

9. Usually the child who cannot count cannot read ; and the 
j>rocesses of learning to read and learning the elementary com- 
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binations of numbers are going on at the same time. Accord- 
ingly, in this book the first 27 pages are addressed to the 
Teacher ; the next 90 are addressed to " pupils reading simple 
words ;" and the remainder of the book assumes that the pupil 
has learned to read tolerably well. 

10. According to the decimal notation, the fundamental com- 
binations embrace only numbers below and including . 10. To 
such combinations this book is, therefore, cOnfinedJ^Vo-^ 

11. One is more interested in what he has made himself, than 
in that which is furnished by another. Hence the pupil is 
taught Aow to make the Addition, Subtraction, Multiplication, 
and Division Tables for himself, and, having made them, to 
stydy kU own work. None of these tables are given, except in 
form, in this book. 

12. From objects in sight and in hand to objects out of sight 
— from the concrete to the abstract, from the* known to the un- 
known, by short and easy steps — an arrangement which will 
make each advance include a practical review, etc., are princi- 
ples so well established that no intelligent teacher will counte- 
nance the violation of them. 

The teacher who is familiar with the methods of the Kinder- 
garten will recognize the spirit of those methods on every page 
of this book. Indeed, it has been a leading purpose to embody 
this spirit in forms which are practicable for use in our ordinary 
Primary Schools. . 

The special pur^^ose of each part is exhibited in the title- 
page and in a prefatory note. 

£dwajeu> Olnet. 
Uniykbaitt or Miohigak, December^ 187k, 

Note.— Since the plates of thi& book were first cast, the whole book, in com- 
plete form, has been thoroughly examined by a nnmber of practical teachers in 
different parts of the country, and carefully revised. The exceedingly liberal 
spirit of the publishers has allowed the author to make such revision to any 
extent he desired. To Prof. N. A. Calkins, of the New York City 'Norccval 
School, the author is very greatly indebted for yaUiaXAe «x\^<ge«\\mi>& Vcl cc»t^«.^' 
tUm with thifl -work ofreviBion, ^. O. 
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PROGRAMME FOR A DAY IN A PRIMARY SCHOOL 





V'OIt:ElNOON. 




Time. 


"A" Clabb. 


"B" Clabb. 


"C" Clabs. 


9 to 9:16 


Openinis SxerolBes. ] 


9:16 to 9:26 


Writing, 8t. 


Reading, Bt 


Reading, cl. 


9:85 to 9:86 


Reading, Bt. 


Readinf^y cL 


Arithmetic, at. 


9:85 to 9:45 


Reading) cl. 


Drawing, Bt 


Printing, B— B. 


9:46 to 9:50 


Gymnastics, and Oral Concert Exercises. { 


9:50 to 10 


Drawing, B— B. 


Arithmetic, st. 


Arithmetic, cl. 


10 to 10:10 


Arithmetic, Bt. 


Aritl&iiiotiCy cl. 


Drawing, Bt 


10:10 to 10:20 


Arithmetic, Bt. 


Writing, at 


Oral Teaching. 


10:30 to 10:40 


Xtooess. 


10:40 to 10:50 


Aritlunetio, cL 


Drawing, B— B. 


Writing, Bt 


10:60 to 11 


Geography, Bt. 


Reading, Bt 


Reading) d. 


11 to 11:10 


Geography, Bt. 


Reading) cL 


Drawing, Bt 


11:10 to 11:20 


Geogirapl&jrv cl. 


Drawing, Bt 


Arithmetic, St. 


11:90 to 11:80 


Gjrmnasticsy and Oral Concert Kxercises. 


11:80 to 11:40 


Writing, Bt. 


Arithmetic, Bt 


Oral Teaching. 


11:40 to 11:50 


Aritlmietic, Bt. 


Arithmetic, d. 


Printing, Bt 


11:60 to 12 


Aritl&metiC) cL 


Printing, Bt 


Drawing, B— B. 
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2 to 2:10 


Writing, Bt 


Reading, Bt. 


Reading) d. 


3:10 to 2:20 


Nt History, at 


Reading) d. 


Arithmetic, at 


2:20 to 2:80 


Nt. History, d. 


Writing, at 


Printing, B— B. 


2:80 to 2:45 


Gjrmnastioi 


, StorieS) and M 


oral Ijessons. 


2:46 to 2:56 


Arithmetic, Bt 


Arithmetic, at. 


Arithmetic) d. 


2:65 to 8:06 


Arithmetic, Bt 


Arithmetic) cL 


Writing, Bt 


8:06 to 8:30 


• 


Xleoess. 




8:90 to 8:30 


Arithmetic) d. 


Drawing, at 


Drawing, at. 


8:80 to 8:40 


Drawing, at. 


Spelling, at 


Oral Teaching. 


8:40 to 8:50 


Spelling, Bt. 


Spelling) d. 


Printing, St 


8:50 to 4 


Spelling) d. 


Writing, Bt 


\ I>TVw\Si^>^\^ 
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ORGANIZATION AND EXERCISES OF A 

PRIMARY SCHOOL. 

Q1 much attention has been given of late to primary teaching, 
'^ and principles and methods have been so rapidly developed, 
that the author has thought that a synopsis of a few of these . 
results would be acceptable to the teacher. The preface recites 
some of the established principles ; it is the purpose of this in- 
troduction, and, in fact, of this book, to exhibit in outline an 
embodiment of such principles in method. 

So great is the diversity among our Primary Schools, that it 
is practically impossible to present a schedule which is adapted 
to all. What is designed in this attempt is to indicate some- 
what of the plan of organization and course of exercises found 
in our best Primary Schools in towns of 3,000 to 8,000 inhabit- 
ants, where the schools are graded into 4 or 5 departments. In 
the larger cities, where there are two or more primary grades, 
the oral exercises can be more frequent for each class, and still 
greater variety will be practicable. Nevertheless, the spirit and 
general features of the scheme may be much the same in all. 

Such a school as is here described will consist of 50 or 60 
pupils arranged in 8 classes, styled respectively the ^* A " class, 
" B " class, and *^ C " class, the first being the most advanced, 
and the last the least. The pupils of each class will be seated 
together, as seen in the cut on page 5, where the "A" cUsa. 
occupies the two forms at the left, the ^^B'''' (5Vb«»^ ^\\\0o. S& w» 
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the counting table, occupies the two centre forms, and the 
" C " class the two right-hand forms. 

The age of the " C " class will vary from 5 to 7, and pupils 
will be, on an average, about a year in each class. The " A " 
class will usually be found reading in what is called the " Third 
Reader," and will be able to learn easy lessons in descriptive 
subjects, as Natural History and Geography. 

No exercise should occupy more than 15 minutes, and with 
the younger classes many of the class exercises need not exceed 
5 or 8 minutes. Ten minutes are assigned to most of the sepa- 
rate exercises in the schedule. Time saved by the shorter ex- 
ercises will give opportunity for inspection of work, singing, or 
any of the numerous, nameless things which need attention. 

This plan supposes that the pupil will be kept constantly 
"busy, recreation being as regularly provided for as work. " st." 
means '* exercise in seat, " cl." means " class exercise," and 
"B — B" means work on the pupils' blackboard. The class 
exercises are printed in full-faced type. 

Part of the writing exercises will be for the purpose of learn- 
ing to write, and part for the purpose of learning to spell. 
The former will usually be from copy, and the latter from dic- 
tation by the teacher as she is about her other work. 

The drawing exercises will comprise geometrical forms, 
tracing from copies, simple natural objects, and outline map 
drawing. 

The oral exercises will be largely what is known as " Object 
Lessons." These will be on various subjects, such as color, 
form, common properties of bodies, direction, etc 

The ** A," " B," and " C " classes as here designated corres- 
pond ya^ the 1st, 2d, and 8d Orades, or years, respectively, of 
the system now coming into use in many of our Graded Schools. 
In the larger of these schools it is assumed that each grade wiU 
be divided into two Divmom. 



INTRODUCTION^. 



Cuts /br S'upil'i use in the Oral Zessons for CoUnt- 
Ing and heading and Writing JVitmbers to /OO. 
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FOR FIRST AND SECOND GRADES 

(OR YEARS). 



^KOf- 



This Part is designed to give the pupil at the end of his second 
year, t. e.^ by the time he is ablb to rsad, a good intelligent 
knowledge of ihe Addition, Subtraction, Multiplication, and 
Division Tables ; a knowledge of the nature of Common Frac- 
tions, and of the Common Denominations of Denominate 
Numbers. 
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SECTION I. 
ADDITION, 



LESSON I. 

Clau Exercisea, 
Purpose.— y» teach Aom' to find out the i 
any two Humbert between one an4 nine. 




■ lU* Immd la not, Btrietljr epe«]diig, a leeson in Addition ; —it 
1b & lesson In Coontdug, and is preparatoiy to Addition. AddiUoa 
and coonting are not the same thing. The arithmetical ptocesE 
wUch we call Addition is a method of finding the sam of nnmberB 
bjr means of a knowledge of the same of the digits two and two, 
i. t.,\ej means of a knowledge o( the JdtUtftin TabU. Hence, as 
preparatoTj to Addition, the pupil needs — 

• Tha panenplu In mull tfpe are flxclDBlTSl; Ibr tbe Tmeka'i lUfc. T<d»m 
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1. To learn to make the Addition Table; and 

2. To commit this table to memory. 

Having done this lie is ready to learn Addition proper. 

The only way in which the pupil can find out, in the first in- 
stance, what is the sum of any two numbers, as 4 and 5, is by tak- 
ing one number and countmg on the other. But this is not addi- 
tion. When the pupil has in this way learned the meaning of the 
Addition Table, and can make it readily, he is prepared to commit 
it to memory. This is the second step : and not until the table is 
thoroughly learned, is the pupil prepared to enter upon Addition. 
It is just at this point that all the diflBculty in teaching Addition 
occurs. The pupil is allowed to attempt adding before he is fa- 
miliar with this table ; hence he necessarily falls into the habit of 
counting. But if he is not allowed to enter upon Addition proper 
(Lesson III.) until he can tell toith perfect ease the sum of any two 
digits, at sight, there will be no trouble arising from a propensity 
to count. This propensity arises solely from an imperfect knowl- 
edge of the Addition Table. 

We now proceed to exhibit in detail some methods of conduct- 
ing class exercises for the purpose desi||;nated at the head of this 
lesson. 

Have the class count while you place /(mr counters in one pile, 
and three counters in another pile near the first. " How many 
are there in this pile ? " (pointing to the four^ " How many in 
this?" (pointing to the three^) "Now, who can tell how many 
there are in both piles ? " Of course it is not expected that any 
one can. Bvi arouse ths desire to find out. Then show them 
how, by beginning with the four, and counting on the three, 
they can find out how many there are in both piles. Thus, 
ask, " How many are there here ? " (pointing to the four.) Move 
one of the three up to the four. *' How many now ? " Move up 
another. " How many now ? " The other. " How many now ? " 
" Now we have put the three with the four,** ** How many are 
four and three together ? " 

Again, place 5 in one pile and 6 in anoth- 
er, and teach them haw to find out, by count- 
ing, how many 5 and 6 put together make. 
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Also lead them to determine how many 5 and 6 make by placing 
the counters in each collection so that they can be counted with- 
out being moved. 

The Numeral Frame may also be used for our present purpose. 
Thus, holding it up before the class> let the pupils count out 5 
balls as you move them to one side on the upper wire. Then 
count out 4 on the second wire, moving them under the five. 
" How many balls have we here ? " (pointing to the 5.) *' How 
many have we here ? " (pointing to the 4) '* How many in all ''." 
** How many are 5 and 4? *' 

Again, propose the question, " How many are 5 and 3 ? '^ and let 
the pupils work out the answer by moving the balls. So, also, ad- 
dress such questions as the following to individuals^ and let them 
find out the answers by moving the balls : " How many are 4 and 
21" "How many are 7 and 3?** etc. 

Counting hy ^%^ S*8, JfB^ ete,y is a very useful exercise for many 
purposes, especially as it furnishes such a variety of systematic 
exercises in a convenient form for driU. But let the exercise be 
restricted to the single purpose had in view at the time : our pres- 
ent object is to teach to make the Additia7i Table, For this purpose, 
as well as for the purpose of fixing the table in memory, it is not 
legitimate to carry this form of counting beyond those steps 
which require the combination of m/ngU digits ; for example, in 
counting by 2's we shall have these combinations, 2, 4, 6, 8, 10 ; 
1, 3, 5, 7, 9, 11 ; and no more. Counting by 3's we shall have 
3, 6, 9, 12 ; 1, 4, 7, 10 ; 2, 6, 8, 11 ; and no more. After the pupils 
comprehend the order y these combinations can be assigned as seat 
exercises ; for example, tell them to write on their slates the nnm- 
bera as they count by 4, first beginning with 1. These results will 
be written thus : 



/, 5, (j, /,?. 



Again ootmt by 4*s beginning with 2, and write the results. These 
will be 2, 6, 10. 

The several exercises thus outlined will be distributed through 
a number of days, only one being used at a time, «sid \>QS&T«<^^»^fe^ 
till it is familiar before passing to anothei. 
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Do not attempt, at this time, to have them rtmm^>eT how mojif 
anf combination makeii. The present purpose is merelj to leant 
how to find ovt what i and 3, and 6, etc,, make. In this first ex- 
ercise do not take either the smallest or the largest numbers. 

Give them sufflcient practice so that they can stnd/ the foUov- 
ing seat exercise. Write the figures 4, 3, 5, 3, 1 ou the board, with 
the corresponding words printed under them, thus, 

^ J S 3 / 



If the pupils do not know aU these words, the; should be taught 
them, or at least be shown how to find out what thef are b; look- 
ing at the board. 



1. How many birds arc on 
tho box ? 

3. How many birds are in 
the tree? 

3. How many birds in all-' 

4. How many birds are 
four birds and three birds ■' 



5. How many birds ^re oq the 
barn? 

6. How many birds are flying to 
the barn ? 

t. How many birds in all "* 
8. How many birds are five 
birds and three birds ? 
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9. How many cata are on the 
table P 

10. Hov many cats are on the 
floor by the table P 

11. How many cats in all ? 
X%. How many cats are three 

cata and three cate ? 



13. Hov many boys 
are at play onder the 
tree? 

14. How many girls 
are at play ander the 
treeP 

15. How many boys 
and girls in all ? 

16. Hov many are 
% boys and 3 girls? 

17. How many cape are 
np? 

18. How many caps are on the 
floor? 

19. How many cafH are there in 
all? 

20. Hov many caps are 4 cape 
and 3 caps? 





Rooitation and Claat Exercise. 
We mre now to have our first BeaUOitm. 

With boobi In hand, let the pnpils read the ctiiesttoa& m IW 
preceding Seat Exereite, uid ^ve the tukswen. T^e^ «.Te ti^ « 



6 ADDITION.— EXERCISES FOR 

pected to have learned the combinations, as how many 4 and 3 
make, but only Iww to find out by counting , as above explained. 
Give time to do this in the recitation. To give variety, let one 
read a question and another answer it. But, do not go round in 
order. Say, ** AU read the first question, silently." Give time. 
" Jane, read it aloud." " John, answer it." Thus, letting no one 
know who is to read, or who is to answer, keep all in readiness. 

When they have had a fair opportunity to show that they 
studied the lesson well, give them a new exercise. 

Give them sufficient practice to enable them to find out the an- 
swers to the following, while in their seats, and write the answers 
in order on their dates, while in their seats. 



Seat Exercise. 



1. How many are 4 and 3 ? 

2. How many are 3 and 6 ? 

3. How many are 2 and 3 ? 

4. How many are 5 and 1 ? 

5. How many are 4 and 1 ? 

6. How many are 3 and 1 ? 

7. How many are 2 and 7 ? 

8. How many are 6 and 8 ? 



9. How many are 7 and 6 ? 

10. How many are 8 and 6 ? 

11. How many are 6 and 1 ? 

12. How many are 9 and 2 ? 

13. How many are 8 and 3 ? 

14. How many are 7 and 9 ? 

15. How many are 6 and 7 ? 

16. How many are 7 and 8 ? 



Recitation tmd Ciass Exercise. 

First, the pupils having brought their books, and their slates 
with the answers in order on them, read the questions to them, 
and let them give the answers as they have them on their slates* 
Let several pupils give the answer which they have to each prob- 
lem, as it is called for. If they do not agree, have the class find 
out which is right. It may take several exercises to get them all 
to write their answers in good order on their slates ; but the effort 
should be repeated and persisted in until they do it. 

Second, having gone through with all the questions, and given 
all the pupils a full opportunity to exhibit their work, give a new 



P UPILS READING SIMPLE WORDS. t 

exerdte. Let this be toteoch them hov to use marka like I I I I, 
and the balla oa the Numeral Frame, for tbe purpose of fining 
oat what the sum of two numbera is. (See page 27.) 

The foUowiog exeidse is to be studied by the pupils in their 
seata, and the answers written in order on their eUtes in the wmr 
manner ae the last. 




Seat ExArcitt. 



I. How many are 5 and 9 ? 
%. How many are 6 and 1 ? 

3. How many are 7 and 4? 

4. How many are 4 and 9 ? 

6. How many are 5 and S ? 
C. How many are 8 and 9 ? 

7. How many are 3 and 7 F 



8. How many are 3 and 9 ? 

9. How many are 1 and 1 ? 

10. How many are 3 and 1 ? 

11. How many are 5 and G ? 
13. How many are 8 and 7 ? 

13. How many ai-e 3 and 9 ? 

14. How many are 1 and 8 ? 



Reoititlon and Clati Exercise. 

The redtatjon will be similar to the last, the design being ta 

satisff jonrself that the pupils havQ done V^ve 'SQQ'f£. '■n^, -^^^.^ 
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was assigned them to do in their seats, and to make them feel 
that you notice and appreciate their efforts. 

For a NevQ Class Exercise teach them that + means the same as 
"and/' and =, the same as "make/' or "are/' Write on the 
hoard 4 + 5 = 9« 6 + 4 = 10, and similar expressions, and teach 
them to read them " 4 and 5 are 9/' " 6 and 4 are 10/' etc. Then 
give them what instruction they may need to enable them to copy 
the next seat exercises upon their slates, and to determine the 
answers by counting, with or without objects, and to fill out the 
expressions. 



3 + 5 = 

2 + 3 = 

6 + 4 = 

7 + 1 = 
6 + 6 = 



Seat Exeroiae. 




8 + 9 = 


7 + 4 = 


3 + 7 


7 + 6 = 


6 + 9 = 


+ 


3 + 1 = 


8 + 8 = 


2 + 


4 + 1 = 


6 + 6 = 


3 + 5 


8 + 3 = 


4 + = 


9 + 4 



Recitation and Class Exercise. 

Examine the pupils' slates to see that the work is done neatly. 
Question them thus: "6 and 4 are how many?" "7 and 6?" 
etc When a question is asked, have all look up the answer on 
their slates, and then call on some one to answer, allowing the 
others to correct the reply, if wrong. 

For a new exercise, show them how to make the Addition Table, 
as indicated in the following exercise. Their slates are to be 
ruled, and the table copied and filled out. 

Let it be borne in mind that it is abUily to find out by counting, 
what the sum of any two numbers each expressed by a single 
figure is, that we are seeking to secure. We are not now requir- 
ing the pupils to memoritse, but to make the Addition TMe^ 
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Seat Exercise. 



I 

I 



n 

9 

a 

o 
A 

•*» 
03 

9 
P< 

03 

a 
o 



St 

I 




08 

•3 
a 

s 

P« 


P« 
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1 + 1 

2 + 1 

3 + 1 

4 + 1 

5 + 1 

6 + 1 

7 + 1 

8 + 1 

9 + 1 

1 + 4 

2 + 4 

3 + 4 
4 

5 
6 
7 
8 
9 



1 + 7 = 



1+2 

2 + 2 

3 + 2 

4 + 2 

5 + 2 
G + 2 
7+2 

8 + 2 

9 + 2 



1 + 5 

2 + 5 
3 



1 + 8 = 



1 + 3 

2 + 3 
3+3 



1 + 6 = 

2 + G=r 



1 + 9 = 



o 
a 

M 



P4 






B 

9 
> 

2 

•s 

03 

I 

03 



9 

i-H 

OB 



3 



^ 



o M 



I 



o 
B 

9 



o 

g3 



3 '^ 

I- 

O 

•3 ^ 

9 9 

M +* 
09 »^ 



O 12 
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Recitation and Class Exercise* 

Making tb.e above table will afford three or more seat exercisea 
Each part should be made several times over, until all can be 
made with ease. The class exercises will be similar to that sug- 
gested last. Remember that the present purpose is to Ua/m how 
to find out what these combinations are. The next lesson will be 
devoted to fixing them in memory. 

A good class exercise can be obtained bj writing a series of 
combinations on the board, thus : 

3 + 2 = 

2 + 4 = 
1 + 5 = 
6+3 = 
8 + 5 = 
etc. ; 

and as you point to any combination, let the pupils raise their 
hands as soon as they can tell what it makes. Then call on indi- 
viduals to answer. 



Seat Exercise. 



1. A boy has three apples and a girl gives him five 
more. How many has he then ? 

2. Frank has 2 tops and George has 3. How many 
have they both ? 

3. There are 3 birds on one tree and 8 birds on another. 
How many birds are there on both trees ? 

4. Ann has seven flowers and George gives her six 
more. How many has she then ? 



r 



I 
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5. There are 5 books on 
chair and 8 on the table. How | 
many books are there in all P 

6. There are 4 chickens in ' 
the bam and 7 in the yard. I 
How many chickens are there f 
in all? 

7. There are 5 eggs in one 
nest and 7 in the other. How J 
many eggB in both neata ? 

8. If the black cat has four ~ 
kittens and the white cat has 
BIX, how many kittens have both? 

9. How many letters are there in the word ground? 
How many in the word white ^ How many m both 
words? How many are six and five i 

10. How many letters are there m the word teacher ? 
How many in the word boy ? How many in both words '' 
How many are 7 and 3 ? 

[See first Redt&tion ajid Class Exerdse for method in this csae.] 




LESSON II. 

Purpose.— y* fiic 'A^ Addition Table in fke mefn- 
oty, to that the pupil can tell the sum of any.tteo 
number* between t and 9 with readiness. 

Class Exercise. 

ShBw them, bj the use of the counters or other objects, that 8 
«nd 2 are the same as 2 and 3 ; 5 and 4, as 4 and S, etc 
" If yon have three nuts in your \eft liftnA «i4 ^ \tt -jora *sgo!k. 
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how many nuts have you in all ? " " If you change and take 5 in 
your left hand and 3 in your right, how many have you then ? " 
" 3 and 5 are the same as what ? " 

Be sure that this is understood and fixed in mind. It diminishes 
the work of learning the addition table one-half. 

When this principle is well learned, drill them in concert on thA 
Ts of the Addition Table. Thus, have them all say, "1 and 1 are 
2," " 2 and 1 are 3," " 3 and 1 are 4," etc 

Again, write on the board such examples as these : 

111111617 18 

Then, as you point to the example, ask, *' How many are 3 and 
1?" Tell them, "We will write the answer right under the 
line/' Having done it, pi'oceed in like manner with the rest. 

Show them how to perform the following exercise, by copying 
it on their slates and writing in the answers. Each of the nine 
following exercises are to be thus copied and filled out, and the 
First Ck)LUMN in each thoroughly memorized. 





Seat Exercise. 




1 + 1 = 


2 + 1 = 


6 + 1- 


1+ - 8 


T8 + 1- 


1 + 2- 


1 + 6- 


1+ - 9 


3 + 1- 


3 + 1 = 


7 + 1- 


1+ - 7 


4 + 1- 


1 + 3- 


1 + 7- 


1+ - 6 


5 + 1 = 


4 + 1 = 


8 + 1=. 


1+ = 4 


6 + 1 = 


1 + 4- 


1 + 8 = 


1+ - 3 


7 + 1- 


5 + 1 = 


9 + 1 = 


1+ =10 


8 + 1 = 


6 + 1 = 


1 + 9 = 


1+ = 2 


9 + 1 = 


1 + 0- 


+ 1 = 


1+ = 5 



1. George has three pigs and Frank has one pig. 
many pigs have both ? 



How 



I 
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%. Maiy haa 1 chicken and Jane has 7 chickena. 
How many chickens have both ? 

3. One and 3 are how many ? 

4. One and what make fonr ? 

5. Three and what make four ? 

6. Five and one arc how many ? 

7. Five and what moke six ? 

8. One and what make Bix ? 

9. Mary has 4 flowers. How many more mnst she 
get to have five ? 

10. George haa 1 top. How many more must he gef 
to have 4 P 



1 1 



13 14 15 1 



17 18 1 



14 1 



1 



7 1 



19 1 



Reoitation and Clasi Exeraiae. 

fVrri, RXAUINB THE FOPtLS' WORK. 

Have the pupUs repeat the " omee coloma" (the left-hand o 
Iowa NXl up, \f] haTiii£ the firsi pv^ B«.y,*'OuB koAl tsoK 
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two ;" the second, ** Two and one are three ;'' and eo on around 
the class. Then say it backwards in the same manner. 

* 

Then vary the exercise by having one say, " Nine and one are 
ten ; '* and the next, " One and nine are ten ; " etc 

Dictate the second and third columns, and have the pupils an- 
swer. Thus, say, **1 and 2 are ?" and when all have 

thought, name some one to answer. So of the others. 

Again, have the pupils read the fourth column, supplying the 
answers as they read. 

Give the necessary instruction to enable the pupils to prepare 
the next lesson. This and the subsequent exercises of this lesson 
are to be copied on the slates and treated as the last. The same 
general plan of recitation will be pursued in ea^h of the eight fol- 
lowing exercises. 

In talking with the class about these exercises as they come to 
them, show them that 1 + 2, in the 2's column, 1 + 3, and 2 -f- 3, 
in the 3's column, etc., have been previously learned. 

The teacher needs to bear in mind that ability to aM by sigJU is 
quite as important as ability to add by wundf and adapt the drill 
exercises to the fact. Again, a fundamental purpose in these ex- 
ercises is to teach the component parts of the numbers from 2 to 18, 
so thai they wiU he instantly recognized. 





Seat Exercise. 




• 




1 + 2- 


6+2 = 


2 + 


= 4 


2 + 2 = 


2 + 1 = 


2+6 = 


a + 


= 6 


3 + 2 = 


2 + 2 - 


7 + 2- 


3 + 


= 8 


4 + 2 — 


3 + 2 = 


2+7 = 


2 + 


= 5 


5 4- 2 = 


2 + 3 — 


8+2- 


2 + 


=10 


6 4- 2 — 


4 + 2 = 


2 +8 = 


2 + 


—10 


7 + 2- 


2 + 4 — 


9 + 2 = 


2 + 


= 3 


8 + 2 = 


5 + 2 = 


2+9 = 


2 + 


= 7 


6 + 2 = 


2 + 5 = 


+2 = 


2+~ 


= 9 
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S flowers and George has 3. How many 
If Ann has 2 and George 8, how many 



I. Ann h 
have hoth ? 
have both ? 

3. Frank has 3 hens and George has 6. How many 
have both ? If Frank has 6 and George 3, how many 
have both ? 

3. Two white pigs and fonr black pigs are how many ? 
Four white pigs and 3 black once are how many ? 

4. Two and three are how many ? 

5. Two and what make five ? 

6. Three and what make five ? 

7. Eight and two make how many F 

8. Eight and what make 10 ? 

9. Two and what make 10 ? 

10. There are 3 egga in the nest. How 
many more mast the hen lay to make 5 ? 

II. If James has learned 6 words, how 
many more mnst he learn to know 8 ? 




12 3 2 
2 1 S 3 



5 3 6 3 7 2 
8 6 3 7 2 6 
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3 + 3 = 

4 + 3 = 

5 + 3 = 

6 + 3 = 

7 + 3 = 

8 + 3 = 

9 + 3 = 



1 + 3 = 

3 + 1 = 
h3 = 
h2 = 
h3 = 

4 + 3 = 
3 + 4 = 

5 + 3 = 
3 + 5 = 



7 + 3 = 
3 + 7 = 

8 + 3 = 
3 + 8 = 

9 + 3^ 
3 + 9 = 



3+ = 8 
3+ = 9 



3 + 
3 + 



1. George has 7 books and Mary has 3. How many 
have both ? 

3. There are five lambs | 
in OQO field and three la 
another. How many are ^^ 
there in both fields ? 

3. If there are 9 cows in 
one field and 3 cows in an 
other, how many are there 
in both fields ? 

4. Eight eggs in the nest 
and three in your hand, 
make how many eggs? . 

5. Four and three are how many? 

6. Three and what make seven ? 

7. Four and what make seven? 

8. Five and four ai-e how many ? 
-9. Five and what make nine? 

10. Four and what make nine ? 

11. Four and eight are how many ? 




• • • • 
• • • 
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Seat ExerolM. 








1 + 4 = 


6 + 4 = 


4 + 


= 6 




4 + 1 = 


4 + 6 = 


4 + 


- 7 




2 + 4 = 


7 + 4 = 


4 + 


= 9 


4 + 4 = 


4 + 2 = 


4 + 7 = 


4 + 


=12 


5 + 4 = 


3 + 4 = 


8 + 4 = 


4 + 


= 5 


6 + 4 = 


4 + 3 = 


4 + 8 = 


4 + 


-10 


7 + 4 = 


4 + 4 = 


9 + 4 = 


4 + 


= 8 


8 + 4 = 


5 + 4 = 


4 + 9 = 


4 + 


=13 


9 + 4 = 


4 + 6 = 


+ 4 = 


4 + 


=11 



1. Four girls and five girls are how many girls ? 

2. Five boys and four boys are how many boys ? 

3. Nine pigs and four pigs are how many ? 

4. There are 7 sheep in one field and 4 in another. 
How many are there in both ? 

6. How many letters are there in the word George ? 
How many in the word read ? How many letters in both 
words? 

6. George has 4 tops. How many more must he get to 
have 6 ? How many to have 9 ? 

7. Mary has 3 flowers. How many more must she 

get to have 7 ? 

8. Jane has 7 chickens. How many more must she 

get to have 11 ? 

9. One day the hen's nest had 9 eggs in it On an- 
other day it had 13. How many new eggs had been laid 
in it? 



14243445464748494 
414243445464'T[>^^.^ 
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Seat Exeroise. 






1+S = 


6 + 6 = 


6+ =11 




5 + 1 = 


5 + 6 = 


2+ =7 




2 + 6 = 


7 + 6 = 


8+ =13 




5 + 2 = 


5 + 7 = 


4+ = 9 


S+5 = 


3 + 5 = 


8 + 6 = 


1+ = 6 


6 + 5 = 


5 + 3 = 


5 + 8 = 


5+ =10 


7 + 5 = 


* + 6 = 


9 + 6 = 


3+ =8 


8 + 5 = 


6 + 4 = 


5+9 = 


7+ =12 


3+0 = 


6 + 6 = 


+ 6 = 


9+ =14 




I. Five and seTen are bow 
many? 

S. Five and what make 12 ? 

3. Seven and what malie 12? 

4. Nine and five are how 
many ? 

5. Eight and what make 13? 

6. Five and what make 13 F 

7. Five and what make 14 ? 

8. Five and what make 11 F 

9. live and what make 10? 

10. George hae 6 nute and John has 5. How mmj 
have hoth ? 

II. Maty has 7 flowers. How many more must she get 
to have 13 ? 

13. Jane has learned five words. How many more 
must die learn to know 10? 

153535455G5758595 
51525354556575859 
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Seat ExerolM. 








1 + 6 = 


5 + 6 = 


6 + 


= 9 




6 + 1 = 


6 + 5 = 


6 + 


=12 




2 + 6 = 


7 + 6 = 


6 + 


= 11 




6 + 2 = 


6 + 7 = 


6 + 


= 7 




3 + 6 = 


8 + 6 = 


6 + 


=10 


6 + 6 = 


6 + 3 = 


6 + 8= . 


6 + 


= 8 


7 + 6 = 


4+6 = 


9 + 6 = 


6 + 


= 15 


8 + 6 = 


6 + 4 = 


6 + 9 = 


6 + 


=13 


9 + 6 = 


6 + 6 = 


+ 6 = 


6 + 


=14 


1. Six and eight are how many ? 






2, Six and That make 14 P 






3. Eight and what make 14? 






4. Six and seven are how many ? 






5. Six and what make 13 ? 






6. Seren and what make 13 ? 






1. Six and nine are how many ? 






8. Six and what make 15 P 






9. Nineai 


id what make 1 


5? 








10. If John gives Mary eight flowers, how many must 
James give her bo that she will ha^« \^i 
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12. John gave Mary seven flowers and James gave her 
six. How many did she then have ? 

13. If John finds 9 eggs, how many must George find 
to make 15 ? 

16263646566768696 
6162636465667686 9 















Seat Exerolae. 




• 


1 + 7 = 


5 + 7- 


7 + 


=13 




7 + 1 


7 + 5 = 


7 + 


= 8 




2 + 7- 


6 + 7 = 


7 + 


—10 




7 + 2 = 


7 + 6 = 


7 + 


=14 


• 


3 + 7- 


8 + 7 = 


7 + 


=16 




7 + 3 = 


7 + 8 = 


7 + 


= 9 


7 + 7- 


4 + 7 = 


9 + 7 = 


7 + 


—11 


8 + 7- 


7 + 4 = 


7 + 9 = 


7 + 


-15 


9 + 7 = 


7 + 7 = 


+ 7 = 


7 + 


-12 



1. Eight and seven are how many ? 

2. Eight and what make 15 ? 

3. Seven and what make 15 ? 

4. Nine and seven are how many ? 

5. Nine and what make 16 ? 

6. Seven and what make 16 ? 

7. Seven and what make 14 ? 

8. John has learned 7 words. How many more must 
he learn to know 14 ? 

9. If Frank and Mary find 15 eggs, and Mary finds 
seven of them, how many does Frank find ? 



N 
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10. Peter and John have 16 apples, and Peter has 9 of 
them. Hov many has Johu? 






Seat Exeroite, 








1 + 8 = 


5 + 8 = 


8 + 


=14 




8 + 1 = 


8 + 5 = 


8 + 


=10 




2 + 8 = 


6 + 8 = 


8 + 


= 9 




8 + 2 = 


8 + 6 = 


8 + 


=12 




8 + 8 = 


7 + 8 = 


8 + 


=16 




8 + 3 = 


8 + 7 = 


8 + 


=11 




4 + 8 = 


9 + 8 = 


8 + 


=15 


+ 8 = 


8 + 4 = 


8 + 9 = 


8 + 


=13 


+ 8 = 


8 + 8 = 


+ 8 = 


8 + 


=17 


1. Eight and eight are how many ? 






2. Eight and what malte 16? 






3. Eight and nine are how many P 






4. Eight and what make 17 ? 






5. Nine an 


1 what make 17 


i 
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6. If there are eight girls and nine boys in the yard, 
how many are there in all ? 

7. If there are 17 children in the yard and eight of 
them are girls, how many are boys ? 

8. If there are 17 children in the yard and nine of 
them are boys, how many are girls ? 

18283848586 878898 
81828384858687889 



Seat Exercise. 


- 


^ 


1 + 9- 


5 + 9- 


9 + 


=11 


9 + 1- 


9 + 5 = 


9 + 


=13 


2 + 9- 


6 + 9 = 


9 + 


—15 


9 + 2- 


9 + 6 = 


9+, 


=10 


3 + 9 — 


7 + 9 = 


9 + 


—12 


9 + 3 — 


9 + 7- 


9 + 


=16 


4 + 9- 


8 + 9 — 


9 + 


-14 


9 + 4- 


9 + 8 = 


9 + 


-17 


9 + 9 = 


+ 9- 


9 + 


=18 



9 + 9 = 

,1. Nine and nine are how many ? 

2. Nine and what make 18 ? 

3. How many nines make 18 ? 

4. There are 8 red apples and 9 green apples in a dish. 
How many apples are there in the dish ? 

5. There are 17 apples in a dish. 9 of them are red 
and the others green. How many are green ? 

19293949596979899 
91929394959697989 
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New Claas Exercise. 

Purpose* — ^o teach to recognize instantly the 
two parts which make each of the numbers from 2 
to 10. 

Method. — ^Begin witli 5, as tliis gives more variety than 2, 3, 
or 4. Show that 4+1 or 1 + 4, 3 + 2 or 2 + 3, make 5. Drill upon 
it until the pupils can recognize at sight the two component parts 
of 5. So teach the component parts of eadi of the other numbers 
from 2 to 10; thus, of 6 they are 5 + 1 or 1 + 5, 4+2 or 2 + 4, and 
3 + 3. Of 7 they are 6 + 1 or 1 + 6, 5+2 or 2+5, 4+3 or 3+4; etc. 

Write these combinations promiscuously on the blackboard, and 
require the pupils to give the sum of any couplet instantly as you 
{Mint to the couplet. Remember that to recognize the sum at 
sight is quite as important as to do it when the numbers are given 
orally, and that the pupil may do one readily and not the other. 

Having a large number of figures on the blackboard or on a 
chart before the class, point to one figure, as 4, and then to an- 
other, as 3, and train the pupils till they can give the sum '' as 
quick as thought." 

An exercise like this will be very useful both for its own sake 
and as a preparation for subtraction : Teacher, *' I will give one of 
the parts of 8 and the class may give the other." T., "5 ; " C, 
"3 ;" T., " 4 ;" C, " 4 ;" T., " 6 ;" C, " 2," etc. 



Seat Exercise. 



1. Write each two numbers which make 2. 

2. Write each two numbers which make 3. 

3. Write each two numbers which make 4. Each two 
which make 5. Each two which make 6 ; 7 \ S \ ^ \ \ft. 
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LESSON III. 

PurpOSO.— -^^ i^<ich how to add any number ex^ 
pressed by two figures, to any one expressed by one 
figure. 

Method. — The first four exercises are learned by a simple 
recognition of the meaning of the words thirteen, fourteen, etc. 



Class Exercise. 

Write 10 in one place on the board and 7 in another. " What 
is this?" (Ten.) "What is this?" (Seven.) "Ten and seven 
are how many ? " " What do we call ten and seven ? " Question 
them until they recall the fact that ten and seven are (or are 
called) seventeen. Thus proceed with 10 and 8, 10 and 4, 10 and 
9, etc. This is a review of the process of counting from ten to 
twenty, but is now to be seen in a slightly diflferent light 

Write 10 + 1= ,10 + 4= ,10 + 6= , etc., and teach 
ihem to fill the blanks, and perform the following seat exercise. 





Seat Exercise. 






10 + 1 = 


* 10 + 4 = 


10 + 


= 19 


10 + 2 = 


10 + 9 — 


•10 + 


- 15 


10 + 3 = 


10 + 1 — 


10 + 


= 16 


10 + 4- 


10 + 3 - 


10 + 


-17 


10 + 5 = 


10 + 5 - 


10 + 


= 18 


10 + 6 = 


10 + 2 = 


10 + 


= 12 


10 + 7 = 


10 + 8 = 


10 + 


= 13 


10 + 8 = 


10 + 6- 


10 + 


= 14 



* It is not necesBary that these be taken in the reyerae order, &b 4 +10, 9 -(-10, 
etc., &B the combinations do not occur in this order in ordinary addition. 
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1. There were ten egga in the neat, and the hen kid 
three more. How many were there then? 

3. John has ten 
books and Frank 
gives him five. How 
many books has he 
then? 

3. Mary has ten 
flowers How many 
more must she pick 
to have 16 ? 

4. There are 10 birds in the bam. How many n 
mast come to make 18 ? 

6. Ten and how many make 13 ? 
C. Ten and how many make 17 ? 




10 10 10 10 10 10 10 10 10 10 



RecHatlon and Clatt Exercttes. 

The redtatlona and clafis exercieee in this leieou will be similar 
to those in Uie last. tAv&j other exercises like those in the Seat 
ExerdaeB will be ^ven orall;. In general, such tedtaljon and 
cIbbb ezerdse will consist, First, in an examination of slates, to see 
If all has been done correctly and neatly ; Second, witli books in 
hand, (lie pnpils will read the seat exerdses and tell tlie a 
one papil reading the problem and another giving the ansW 
Third, other exercises will be dictated by the teacher ; Fourth, c 
certexerdaes on the Addition Table, and exercises in adding nc 
ben written on the blackboard. 
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Seat Exercise. 




» + 3= 


30+5 = 


40+2= 


50 + 8 


20+6= 


30 + 7= 


40+0= 


50 + 1 


20+5= 


30 + 9= 


40+9= 


50+0 


20+8= 


30+0= 


40+7= 


50 + 7 


20+1= 


30 + 1= 


40 + 1 = 


50+6 


20+4= 


30+3 = 


40+3= 


50+3 


20+2= 


30 + C= 


40+6= 


50+4 


20+9= 


30+2= • 


40+8= 


50 + 2 


20+7= 


30 + 8= 


40 + 6= 


50 + 6 


80+0= 


30 + 4= 


40 + 4= 


50 + 5 



1. James has found 30 eggs, and Frank has foniid 7 
more thau James. How many has Frank found? 




I 



3. There are thirty blackbirds in a tree, and on the 
ground sevea more than in the tree. How many birds 
are there on the ground ? 

3. There were 50 birda on the ground under a treeand 

5 more came. How many birds were there then ? 

4. Ann's father is 40 years old, and Mary's father is 

6 years older. How old is Mary's fiither ? 
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5. In Frank's garden are 40 flowers ; but in George's 
garden there are 7 more than in Frank's. How many 
€owers are there in George's garden ? 

378 6421320 
50 40 20 30 20 50 40 30 50 20 











Seat Exercise. 




60+6= 


70+5- 


8a+8= 


90 + 2= 


60 + 2— 


70+2- 


80+2— 


90 + 0: 


60+5= 


70+1= 


80 + 7- 


90 + 1: 


60 + 8— 


70+7- 


80+1- 


90 + 7= 


60 + 9= 


70+8- 


80+4— 


90 + 9: 


60 + 1 = 


70+4- 


80 + 6— 


90 + 3: 


60+0- 


70+3- 


80 + 0- 


90 + 5: 


60 + 4— 


70+0- 


80+9— 


90 + 6: 


60 + 3= 


70+6= 


80+3- 


90 + 4: 


60 + 7= 


70+9- 


80+5= 


90 + 8: 



1. James has 80 nuts and finds 6 more. How many 
has he then? 

2. K Mary has 70 flowers and Ann gives her 6 more, 
how many has she in all ? 

3. If George saw 90 birds and Frank saw 8 more than 
George did, how many did Frank see ? 

4. John has 10 cent& and his father gives him 7 more. 
How many has he then ? 

5. James has 70 cents in a box and 5 cents in his hand« 
How many cents ha,s he in all ? 

5473 2143678 
80 90 70 50 80 70 10 %0 4ft ^ft ^'^ 
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Second CIim Exerolie. 
PurpOS0>— ^o teaeh how to add any numberrep- 
resented t/y one digit to another represented try two 
digiti, without coutiting. 

To Uftch how to find out how muij 87 and 6 more make, 8 
write the numbers as In the margin. FirA, fix the attention ST 
upon the fact that 87 U 8 tent and 7. Use the picture or iQ 
other objects. Second, 7 and 8 more mate 15, which is 1 ten and 
S. So we have 4 teufi and S, or 45. Use the picture or other 
objects. There miut it no counting. The point Is to show that tee 
hAne otdy to eoruider tAe turn of two digits, in anj case. In like 
manner illnstrate the prooiBS with a varietj of examples. 

This exerdse need be contiuned only long enongh to teach how 
the addition la effected. The two Bucceeding exerdsea exhibit the 
expedient* hy which faeSUp is obtained. 



Seat Exercise. 



S9 


ie 


18 


13 


12 


36 


42 


69 


45 


18 


7 


8 


9 


7 


6 


5 


8 


9 


4 


7 


54 


« 


28 


C3 


19 


71 


86 


81 


33 


15 
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Third ClaM Exercise. 

Purpose* — To teach to recognize the sum of any 
digit added to any number represented by two dibits, 
by remen^bering what digits when added give O, /, 2, 
3, 4-, 6, etc., in units place, 

Metllod.-rEnoi¥mg that 9 + 1, 8+2, 6+4, and 6 + 5, each 
makes 10, the pupil is to be taught to recognize the sum in such 
cas^ as the following : 

12 8 12 8 

_19 ^ n ®**^» 29 28 27 ®*^' 

Of these there will be 81. The pupils may be required to write 
them all. 

So, aga'm, by knowing that 9 + 2, 8 + 3, 7 + 4, and 6 + 5, each 
makes 11 (or 1 in units place), the pupil is to be taught to recognize 
the sum in such cases as the following : 

2 3 4 2 3 4 

i? i§ iZ ®*^' 20 28 27 ®*®- ' 

2 3 4 2 8 4 

^ ^ J7 ®*^' 1^ j^ 47 ®*c.; 

Of these combinations there are 72 in all. The pupils may be 
required to write them all as a seat exercise. 

Another seat exercise may be obtained by requiring all the sim- 
ilar combinations which give 2 in the units place of the sum, as, 

8 4 5 5 7 8 9 
19 18 17 16 15 14 13 



3 


4 


5 


6 


7 


8 


9 


29 


28 


27 


26 


25 


24 


23 



, etc., etc., etc. 

Of these there are 63. 

Proceed in like manner to teach the combinations which give 
8, 4, 5, 6, 7, 8, and 9, respectively, in the units ^\«tc^. 
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Fourth Class Exercise. 

Purposes — 2%is exercise U but a modified /offn 
of ihe preceding, and has the same end in view. 

Method. — Write on the blackboard a line like the following: 

8 3888883 8 8 
4 14 2434445464 74 8494 



TbeB edi aMeiiitfoB t» Oe iMi tfu« as 4 SKl a miike JMM% 14 and 

3 make seven-teen, 24 and 3 make twenty-^^en, etc. ; that is, 
that we have only to think what 4 and 3 make in any case. As a 
first exerdse take only cases in which the tens are not changed^ 
and give several seat exercises of this character. 

Passing to the case in which the tens change, show the reason 
clearly as in the second exercise, but make it specially clear that 
the tens are only one more in any case, and that the important 
thing still is to recognize the sum of two figures. Finally, give 
seat and class exercises like the following till the idea is fixed. 

222222222 2 
3 13 23^ 33 43 53 63 73 83 93 



5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


4 


14 


24 


34 


44 


54 


64 


74 


84 


94 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


6 


16 


26 


36 


46 


56 


66 


76 


86 


96 


8 


8 


8 


8 


8 


8 


8 


8 


8 


8 


4 


14 


24 


34 


44 


54 


64 


74 


84 


94 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


6 


16 


26 


36 


46 


56 


66 


76 


86 


96 



There are 100 such combinations for eadi digit. Give thorough 
drill upon them, and conclude this lesson with miscellaneous 
exercises, continuing the lessons until the pupils can recognize the 
3um in any such case as readily as they can the sum of two digits. 



PUPILS READING SIMPLE WORDS, 31 



New Class Exercise. 

An excellent set of exercises can be supplied bj the teacher 
thus : 

Teach them to count (me hundred by twos, as 2, A, 6, 8, 10, etc., 
to 100. Then again, by beginning with one, count on by ttoos, as 
1, 3, 6, 7, 9, 11, etc., to 99. 

When this is learned, teach them to count by threes, first begin- 
ning with 3, then with 2, and then with 1. Thus they will count 

3, 6, 9, 12, 16, etc., to 99;" or "2.5^ 8^41, 1^ ete;. to 99;" or 

1. 4 'Z* Iflw la^ '^, etc., fo TOO." 

Again, count hj fours, first beginning with 4, then with 3, then 
with 2, then with 1. 

Again, count by fiveSy by sixes, etc., to nines, in each case start- 
ing with each lower number. 

This will readily be seen to be a most important exercise, and 
one that should be kept up for days, and perhaps for weeks, though 
it need not prevent the pupils from going on in the book, but may 
be made a frequent oral or slate exercise, as thought best by the 
teacher. 

For Seat Exercises of this kind, tell them to write the numbers 
up to 100 by twos, as 2, 4, 6, 8, 10, etc., and so of all the other com- 
binations here suggested. 



€4 



Seat Exercise. 



1. How is Maiy counting when she says " 3, 9, 15, 21, 
etc."? Count thus to 99. 

2. How is one counting who says "2, 10, 18, 26, etc." ? 
Count thus to 98. 

3. How IS John counting when he says " 7, 16, 25, 34, 
etc." ? Count thus to 97. 

4. By what is James counting when he says " 5, 9, 13j 
17, etc."? Count thus to 97. 



f 
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LESSON IV. 

purpOSOa — Yo teach how to add any number of 
numberi expressed by one figure each, vhose entire 
turn doet not exceed one hundred. 



Firat Exercise.' 




1. Here is an old bam, and iu the yard are i hena with 
chickens. One hen has 5 chickens, another has 8, another 
has 6, and the other has 7. How many chickens are 
there in all? How many are5+S + 6 + 7? 



* HereaRer, enggastioiiB upon cIbbb ezerclBes and recitaUons will be pnt In 
Ibot-note*. Ermy title jmetu thotddbt intmdueed by a famUlar riati eaxniu 
whle&iBiaprrparetAtpupUilopaformllititattraviieinUBittnllt. 

The daai exercUe lo be given beFore this leal exerciit Is asiili^ed, will con- 
i] fmiac. plclnrei<,o( other object*, 



V to add BevenI Dnm 

lb to add 1,4,8, T, and fl. Have o: 



,Bed by di 



flgnre 



1 pupil pat 6 (H 



w In a pile, uioUiGr 
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3. Mary haa 4 flowers and Jane gives her 3 more. How 
many has she then ? She then finds % more. How many 
has she then? When ehe brings them in, her mother 
gives her 1 more. How many has she in all ? How many 
are 4 4- 3 + 3 -+ 1 ? 

3. How many are 4 and 8 ? How many are 13 and 5 P 
How many are 17 and 6 ? Then how many are 4 + 8 + 
B + 6? 

4. Hereisaheautifnlplant. 
On one stem are 5 flowers, 
on another 7, on another 6, 
and on another 8. How 
many flowers are there * in 
all ? How many are 5 and 
7? How many are 13 and 
6 ? How many aro 18 and 
8? Thus, how many are 
5+7+6+8? 

5. Eight applca in a dish, 4 oa the table, 7 on the floor, 
and 9 in the chair, make how many apples ? 

6 + 4 + 8 + 5 + 3 = how many ? 

7 + + 4 + 3 + 3 + 1+5 = how many ? 




pnpLI 4 In HDother pile ncu the flret, another papU S, snolber T, and aaolber & 
Then letUiem seeclewlj what the parpose le, vli.: lo And hownuniY thme km 
Id lU uiUAauf oiun^inff Viaa one by ona. Put tha 4iiiailbe& ■.'n&«&V'''U»« 
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Second Exercise. 

1. Frank bought a top for 8 cents, some nnts for 5 
cents, a kite for 9 cents, a hoop for 7 cents, and a little 
book for 6 cents. How many cents did he pay for all ? 
8 + 5 + 9 + 7 + 6 = how many ? 

2. Mary bought a doll for 54 cents, a b'ttle book for 8 
cents, and a hoop for 7 cents. How much did she pay 
for all-?- -54-+ 8 + 7 = how many? 

3. George bought a sled for 85 cents, a rope for 8 cents, 
an apple for 1 cent, and some nuts for 3 cents. How 
much did he pay for all ? 











• 




.4 


6 






9 


7 


6 


4 


3 


3 


r 


4 


8 


4 


5 


8 


4 


4 


6 


3 


4 


3 


8 


8 


5 


4 


4 


1 


3 


5 


7 


5 


5 


4 


3 


2 


2 


6 


6 


6 


8 


2 


5 


4 


5 


8 


7 


7 


7 


-2 


2 


7 


1 


2 


4 


6 


7 


9 


8 


6 


4 


1 


9 

• 


7 


2 


8 



3 + 4 + 5 + 8+7 + 5+4+9 = how many? 
5 + 8 + 2 + 1 + 1 + 3 + 3 + 4 = how many? 



many in this pile ? " Tbien tlie 3, asking as before ; tbien Uie 7, then the 6, 
Show also how to add the numbers when written in a column, and when writ- 
ten 5+4+3+7+6. 

When the pupil hesitates in adding, as when he has 29 and the next figure is 
7, ask, ^^ 9 and 7 give what figures ? " thus teaching him to use the knowledge 
already gained. Pupils must be trained in this manner so that they tpUl not 
think of counting. 

These exercises are by no means snfilcient to secure fiicility in adding. 
Weeks of driU are necessary. This may be kept up as a daUy exercise while the 
pupil proceeds with other lessons. 



PUPILS READING SIMPLE WORDS. 35 



LESSON V. 



DeflniHon Exercises. 



PurpOSOi — 'I'o teaeh the Jtfeanhig of the fvords 
'timber. Add, Addition, Sum, and Amount, so that 
e pupil cati-Jtnderstand them when used, and can 

BSethod. — Aek qaestioDa involving the word, and if the child 
en not catcli the meaning, put the queation in a fBmiliar form, 
d repeat the process till the purpose is accomplished.* 

First Exercise. t 




1 What nnmber of boys do you sec m the picture? 
hat number of men ? What number of trees ? 

■ Fontul dsflnltlone are onl or place bere. and all ench qneBtLonB as " What 
inmbert" " What la Addition I " etc To teach lo perodM and to amcetct 
etItDte the pnrpoee dov; tofbrmalate thought 1b a later procesB,uidto ob- 
I IdeBB ftom rormal Btatementa and deBnllione a still lat«r one. 
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3. How many ducks do you see in the picture ? Ask 
the same question and use the word number. Ask the 
same question about the barrels and use the word num- 
ber. 

3. If you add the number of men in the picture to the 
number of boys, what number does it make ? If you add 
the number of barrels to the number of ducks, what is 
the sum ? 

4. If you add the number of trees, barrels, and ducks, 
what is the sum? What other word can you use for 
sum? 

5. Ask a question hke the last about the trees, men, 
and boys. 

6. What will be the sum if you add the number of boys 
and the number of ducks ? Ask the same question about 
the trees and ducks. About the boys and trees. 

7. If you add the number of your eyes, the number of 
your hands, and the number of your feet, what is the 
sum? 

of hands have you, John ? " " What number of fingers have you, Mary ? " etc. 
If they do not answer readily, put the question thus : ** How many hands have 
yon ? " Then put it as helbre. Then of objects out of sight. " What number 
of legs has a kitten ?" etc. Again, put figures, as 5, 3, IQ, 88, 87, etc., on the 
board, and ask, " What nnmber is this ? " " What number is this ? " etc. Num- 
ber means how many^ is the child form of the thought. 

2. *' If I add the numbers 6 and 3, what number does It make ? ^^ So of other 
numbers. If they do not catch the meaning, ask " If I put together the numbers 
5 and 3, how many does it make ? " or, ** What number does it make ? " 

3. " If I add 3 and 4, what is the «Mm /" or, " If I add 3 and 4, how many 
does it make ? " etc. " If I add the numbers 7 and 8, what number is the sum f" 
etc. Use the word amount in the same manner. Sum or amount means how 
many it makeSy will be the child thought. 

4. " In all your lessons for some time yon have been putting numbers to- 
gether to find out how many they make. (Turn back and show them this.) 
This is called Additimi. What have you been studying? What is putting 

umhera together to find how many they make called ¥ " 
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Second Exercise. 

1. What is the sum of 5, 8, 4, 7, and 6 ? 

2. What is the sum of 27 and 8 ? 

3. What is the amount of 15, 4, and 7 ? 

4. What is the amount of 7, 9, 8, and 4 ? 

5. What is the sum of 63 and 5 ? 

6. What is the amount of 81 and 9 ? 

7. What do you call finding the sum of several 
numbers? 

8. Add the numbers 8, 4, 7, 6, 5. 

9. Add the numbers 10, 4, 8, 7, 9. 

10. What number added to 5 makes 9 ? 

11. What number added to 3 makes 7 ? 

12. What number added to 7 makes 15 ? 

13. What number added to 9 makes 13 ? 

14. Find the sum of 8, 7, 6, 4, and 3. 

15. Find the amount of 20, 6, 8, 4, and 2. 

16. When you put several numbers together, what do 
you call the number which they make ? 




( 
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SUBTRACTION. 

Purpose. — 20 teach how to recognize the re- 
mainder when anj' number less than iO it taken 
fi-om any number which is composed of that nutn- 
ber and any nnmbor less than 10. 

Method. — Consider wfuit it takes with the given nvwbei- to 
tnake the one from whieA it i» to be taken. 

IlluHtrate with &>itnleTg, and with the Numeral Frame, tliat as 
and 4 make 9, 4 from 9 leaves 5, and also that 5 from 9 leaves 4. 
Be Bare that iMth facte ai 



Fint Exerciie. 

1. There are 3 pinks on a stock. 
How many will be left if you pick 
oae ? The one picked and the 2 left 
are how many ? 1 and what make 
3 ? 1 from 3 leaves how many 
less 1 is how many? 

3. If you were to pick two of the 
pinks, how many would be left? The 
a picked and the 1 left are how 
m&ny ? 2 and what make 3 ? 2 from 3 leaves how many ? 
3 less 2 is how many ? 

3. If you have t apples in 
two piles, and there are 3 in 
one pile, how many are there 
in the other ? 3 and what 
make 7 ? 3 from 7 leaves 
how many ? 
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4. If you take 4 apples from, a pile of 7 apples, how 
many will be left ? Why ? (Because 4 and 3 make 7.) 
7 less 4 is how many ? 7 less 3 is how many ? 

5. Two and 5 make how many ? 2 from 7 leaves how 
many ? Why ? 5 from 7 leaves how many ? Why ? 

6. A boy has 6 cents in one pocket and 3 cents in the 
other. How many has he in all ? What do 6 and 3 
make ? If the boy loses the 3 cents out of one pocket, 
how many has he left ? How many had he at first ? How 
many did he lose ? How many has he left ? 3 from 9 
leaves how many ? Why ? 



1+ 


= 1 


1 from 1 leaves how many? 


1-1- * 


1+ 


— 2 


1 from 2 leaves how many ? 


2 1= 


1+ 


= 3 


1 from 3 leaves how many ? 


3-1- 


1+ 


zp 4 


1 from 4 leaves how many ? 


4-1= 


1+ 


■-— 5, 


1 from 5 leaves how many ? 


5-1- 


1+ 


= C 


1 from 6 leaves how many ? 


6-l_ 


1+ 


= f 


1 from 7 leaves how many ? 


7 1- 


1+ 


=x 8 


1 from 8 leaves how many ? 


8-1- 


1+ 


= 9 


1 from 9 leaves how many ? 


9 1- 


1+ 


=10 


1 from 10 leaves how many ? 


10-1 = 


1 


2 3 


4 5-6 7 8 9 IC 


> 1 2 


1 


1 1 


1111111 






7. Count backward from 10 to 0, by 1 ; thus, 10, 9, 
8, etc. Prom 9 to 0. Prom 8 to 0. 

8. Count backward from 7 to 0, by 1 ; thus, 7, 6, 5, etc. 
From 6 to 0. From 5 to 0. From 4 to 0. From 3 to 0. 

This is an important BriU Exercise, and the teacher should be 
careful to have it thoroughly understood. 

* Teach how to read this column. This and the correapondin^ caVqxd:^!^ \1 
the aabieqaent exercises are to be thoroughly memoTVze^ 
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Seooiid Exorcite. 

1. There are 6 dncka i 
in the pond. If 2 of j 
them Bhould come ont, 1 
how maDj wonid re- j 
main ? 2 and what are 1 
6? 2 from 6 leaves how I 
many ? C leas 2 is how | 
many? 

2. There are 5 eggs t 
in the upper nest foid 2 in 
the lower. How many more 
eggs are there in the npper 
than in the lower ? 3 and 
h(^ many more make 5 ? 
3 from 5 leaves how many ? 

3. Mary has 7 cents and 
Frank has 2. How many 
more has Mary than Frank? 
2 and how many more make 
7? 2 from 7 leaves how 
many ? 

4. Henry is 2 years old. How many more years tnaEt 
he live to be 5 years old? % and how many make 5 F 3 
from 5 leaves how many ? 

5. Make 7 marks in a row on yonr 
slate. Then make two marks nnder 
them. How many marks have you in 
all ? If yon take away the 3 marks. 
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how many of the marks will remain ? 3 from 9 leatee 
howmany? 2andhowmanymake9? 9— 8 is how many? 

2 leaves how many! 

3 leaves how many! 

4 leaves how many '. 

5 leaves how many 

6 leaves how many 

7 leaves how many 

8 leaves bow many 

9 leaves how many 

leaves how many 

1 leaves liow many 



8 + 


= 2 


2 from 2 


3 + 


= 3 


2 from 3 


a+ 


= 4 


2 from 4 


s+ 


= 5 


3 from 5 


2+ 


= 6 


2 from 6 


H 


= 1 


2 from 7 


2+ 


= 8 


2 from 8 


2 + 


= 9 


2 from 9 


2 + 


=10 


2 from 10 


2 + 


=11 


2 from 11 







Drill Exercise, — Coa<iude each of Ihew letaont by drill exeremi 
in counting hanleward; thus, here Lave the pupils count backiyrd 
from 11 to 0, by S; tlien from 10; then from 9, etc. Concladethe 
next eserdee by counting backward fioni 13 to 0, hj 3, etc 



Third Exercise 



1. Little May is but 3 years 
old, and her brother Frank is 7 
years old. How many years older 
is Frank than May ? 3 and how 
many make 7 ? 3 from 7 leaves 
how many? 

2. Make d dots on your slate, 
putting 3 in one group and G in 
another. 3 and how many make I 
9 ? 3 from 9 leaves how mivny ? 
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3. A man bful lost 3 6ngerB from one 
many had he left on that 
huid, counting the thnmb ? 

4. There are 8 books on 
the table. How many will 
be left when Frank has 
taken the 3 small ones 
away ? 3 and what make 
8? 3 from 8 leaves how 
many? 

3 from 3 leaves how many ? 
3 from i leaves how many? 
3 from 6 leaves how many ? 
3 from 6 leaves how many? 
3 from 7 leaves how many ? 
3 from 8 leaves how many ? 
3 from 9 leaves how many ? 
3 from 10 leaves how many ? 
3 from 11 leaves how many? 
3 from 13 leaves how many ? 
■ 6 7 8 9 10 11 
3 3 3 3 3 3 



3 + 


^ 6 


3 + 


= 7 


3+ 


= 8 


3 + 


= 9 


3-f 


= 10 



=18 




-3 = 
-3= 
-3= 



-3 = 
-3= 



Fourth E: 
1. John is now 10 
years old, bat he be- 
gan going to school 4 
years affK How old 
washewhen he began 
togotoschool? 4and k 
what make 10? 4 from 
JO leaves how many ? 
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2. Little May is but 4 years old. How many years 
before she will be 11 years old ? 4 and what m^e 11 ? 
4 from 11 leaves how many ? 

3. Five tops and 4 tops are how many tops? 

4. Nine tops are how many more than 5 tops ? 

5. Nine tops are bow many more than 4 tops? 

6. Mary has 13 cents and Carrie has 4. How miroy 
more has Mary than Carrie P 



4+ 
4+ 
4+ 
4+ 
4 + 
4+ 
4+ 
4+ 

4+ 



4 from 4 leaves how many ? 
4 from 5 leaves how many ? 
4 from 6 leaves how many ? 
4 from 7 leaves how many ? 
4 from 8 leaves how many ? 
4 from 9 leaves how many ? 
4 from 10 leaves how many ? 
4 from 11 leaves how many ? 
4 from 1 2 leaves how many ? 
4 from 13 leaves how many ? 
4 12 10 13 8 7 



10—4= 



7-4= 
13—4^ 



\ 
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1. How many birds are in 
the tree? How many are 
flying to the tree? How 
many more are there in the 
tree than flying to it? If 
a3 many aliould fly ofl* firom 
the tree as are flying to it, 
hov many would be left in 
the tree ? 8 leas 5 is how 
many ? 8 is how many more 
than 5 ? 

2. If you have 5 apples, how many more mast yon get 
to have 13 ? 12 is how many more than 5 ? 5 from 12 
leaves how many ? 

3. How many days in one week? After 5 days of a 
week are gone, how many are left ? 7 — 5 = how many ? 




5 + 


= 8 


6 + 


= 6 


6 + 


=11 


6 + 


= 9 


6 + 


= 5 


5 + 


= 7 


5 + 


=ia 


5 + 


=14 


5 + 


=10 


5 + 


= 13 



5 from 5 
5 from 6 
5 from 7 
5 from 8 
5 from 
5 from 10 
5 from 11 
5 from 13 
5 from 13 
5 from 14 

10 



loaves how many ? 
leaves how many ? 
leaves how many ? 
leaves how many ? 
leaves how many? 
leaves how many ? 
leaves how many? 
leaves how many ? 
leaves how many? 
leaves how many? 



11-5= 



18—5= 

7-5= 



11 13 14 
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Sixth ExcrciM. 

1. If I buy a book for 6 cents, aud hand 
the bookseller a dimo (ten centa), how 
much change must he give me ? 6 and 
whatarelO? 6 from 10 loaves how many? 

2. If I owe the postmaster 6 cents, and hand him 13 
cents, how much change mu^t he give me ? 6 and what 
make 15 ? 6 from 15 leaves 
how many ? 

3. There were 15 peaches 
on the tree. How many are 
there now ? Jane picked the 
others. How many did she 
pick? 

4. There were 15 peaches 
on the tree, and Jane picked 
6 of them. How many are left ? 




6 + 


=10 


6 from 6 leaves how many? 


6- 


-6= 


« + 


= 7 


6 from 7 leaves howmany? 


10- 


-0= 


6 + 


= 9 


efiflin 8 leaves how many? 


15- 


-6= 


6 + 


= 11 


6 from 9 leaves how many ? 


13- 


-6 = 


6 + 


= 6 


6 from 10 leaves how many ? 


13- 


-6 = 


6 + 


=18 


6 from 11 leaves how many? 


8- 


-6= 


6 + 


=14 


6 from 12 leaves how many ? 


9- 


-0= 


6 + 


= 8 


6 ftwm 13 leaves how many? 


7- 


-6= 


6 + 


=13 


6 from 14 leaves how many? 


U- 


-6= 


6 + 


=15 


6 from 15 leaves how many? 


14- 


-6= 


18 


6 8 


7 11 13 15 14 9 


10 


6 3 


6 


6 ^ 


_0 6-6 6 6 ^ 


?! 


^ *^ 
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Seventh Exercise. 

1. John had 11 cents, and bought a slate for 7 cents. 
How many cents did he have left ? 7 and what make 
11 ? 7 from 11 leaves how many ? 

2. Frank has 7 cents. How many more must he earn 
to have 13 cents ? 

3. Mary has 15 flowers and her brother Henry has 7. 
How many more has Mary than Henry ? 

4. From a flock of 12 chickens a fox caught 7. How 
many were left ? 

5. Frank had a ball worth 16 cents, and James had a 
top worth 7 cents. How much more is the ball worth 
than the top ? If they trade, how many cents ought 
James to give to Frank besides giving him his top ? 

6. ff a spool of thread is worth 7 cents, and I hand the 
merchant 10 cents for one, how much change must Jie 
give me ? 

7-1- =9 7 from 7 leaves how many ? 

7 + =15 7 from 8 leaves how many ? 

7+ =10 7 from 9 leaves how many? 

7 + =8 7 from 10 leaves how many? 

7+ =11 7 from 11 leaves how many? 

7+ =13 7 from 12 leaves how many? 

7+ =12 7 from 13 leaves how many? 

7+ =14 7from 14 leaves how many? 

7-|- =7 7 from 15 leaves how many? 

7 + =16 7 from 16 leaves how many? 



7-7= 
10—7= 
16—7= 

8-7= 
11-7= 
15—7= 
12-7= 

9-8= 
13-7= 
14-7= 



16 12 7 8 

7 7 7 7 



10 11 13 14 9 15 7 4 

7 7 7 77 700 
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Eighth ExerolM. 




1. Mary had 13 cents, and bought a ribbon for 8 cents. 
How many cents bad she left ? 8 and what make 13 ? 

2. John bonght a lead-pencil for 8 cents, and handed 
the merchant 15 cents. How much change must he re- 
ceive ? 8 and what make 15 ? 8 IJrom 15 leaves how 
many ? 

3. When May had learned 17 words, her brother Frank 
had learned 8 less. How many had Frank learned 'i 

4. 6 and 8 are how many ? 6 from 14 leaves how 
many P 8 Irom 14 leaves how many ? How would you 
illustrate this with the counters ? 



8 + 


=13 


8 firom 8 leaves how many ? 


11-8 


8 + 


=10 


8 from 9 leaves how many ? 


15—8 


8 + 


= 8, 


8 from 10 leaves how many ? 


17-8 


8 + 


= 9 


8 from 11 leaves how many? 


8-8 


8 + 


=17 


8 from 13 leaves how many? 


10-8 


8+ 


=13 


8 from 13 leaves how many? 


12-8 


8+ 


=15 


8 from 14 leaves how many? 


14—8 


8 + 


=14 


8 from 15 leaves how many? 


9-8 


8 + 


= 11 


8 from 16 leaves how many ? 


13—8 


8 + 


=16 


8 from 17 leaves how many? 


16-8 


8 


10 


9 17 15 11 13 12 16 


14 8 


8 


8 


8 8 8 8 8 S % 


* *_ 
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Ninth Exercise. 



1. Make 17 marks on your slate in two rows, 9 in one 
row, and 8 in another row right under the first row. How 
many marks have you now in all ? If you take the 9 
aWa-y from the 17, how many will remain ? If you take 
away the 8 from the 17, instead of the 9, how many will 
remain ? 9 from 17 leaves how many ? Why ? 

2. If you take 9 from 16, how many will remain ? 
Why ? How would you illustrate it with the counters ? 

3. James bought a book for 9 cents, which took all the 
money he had but 4 cents. How much did he have at 
first ? 9 from 13 leave how many? 

4. If John buys a ball for 9 cents, and hands the mer- 
chant 1 5 cents, how much change should he receive ? 

5. Mary is 18 years old, and her little sister Ann is but 
9. How much older is Mary than Ann ? 



9 + 


-10 


9 from 9 leaves how many? 


12- 


-9 


9 + 


-17 


9 from 10 leaves how many? 


9- 


-9 


9 + 


= 11 


9 from 11 leaves how many? 


11- 


-9 


9 + 


-15 


9 from 12 leaves how many? 


18- 


-9 


9 + 


-12 


9 from 13 leaves how many? 


16- 


-9 


9 + 


= 9 


9 from 14 leaves how many? 


10- 


-9 


9-h 


= 13 


9 from 15 leaves how many? 


13- 


-9 


9 + 


=18 


9 from 16 leaves how many? 


15- 


-9 


9 + 


=16 


9 from 17 leaves how many? 


14- 


-9 


9 + 


-14 


9 from 18 leaves how many? 


17- 


-9 



17 9 10 15 18 12 14 16 11 13 9 5 
99 99999999 
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Deflnlllon Exercise.* 

1. There were 8 rosefl on 
the bush, and Mary has sub- 
tracted 3 of them. How 
many are there left ? 3 sub- 
tracted from 8 leaves how 
many? 

%. There are 7 eggs in the 
nest. If you subtract 3, how 
many will remain ? If you 
.Bubtract 4, how many will 
remain ? K yon subtract 3 from 7, 
what is the remainder ? If you sub- 
tract 4 from 7, what is the remain- 
der? 

3. If you subtract 2 from 5, what 
18 the remainder ? If you subtract 3 
from 5, what is the remainder ? 

4. If you subtract 5 from 9, what is the remainder? If 
you take 6 from 9, what number is left ? (These ques- 
tions mean the same thing.) 

5. If yon subtract 2 from 8, what is the remidnder? If 
you take 3 from 8, what number ia left ? 

6. If you subtract 3 from 9, what is the remainder ? 
Ask thiB question without using the words subtract and 




7. If you take 8 from 12, what number is left ? Ask the 
same question and use the words subtract and remainder. 



• Tor the eeneril cfairscter vd& spirit ol 
this, tee lbo^nateB, pages GO. 60. SbJUrac< . 
BM It to In tangbt in Ibla e»KlH. 
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8. Supply the proper words ia the following : 

If I 6 from 13, what is the ? 

What is the when you 7 (torn 11 ? 

When you 8 from 17, what is the \ 

What ia the when 9 ia from 20 ? 




Second Deflnition Exerolie. 

1. How many books are 
on the table? How many 
are on the chair? How 
many more booka are there 
on the table than on the 
chair ? What is the differ- 
ence between 8 books and 5 
books? 

3. If an orange coste 7 cents and a lemon 5 cents, 
what 18 the difference between the price of an orange and 
thepriceofalemon? Whatisthedifference between 7and 5? 

3. What ia the difference between 10 dollars and 6 
dollars? 

4. John worked 9 hours and Henry worked 5 hours. 
How many more hours did John work than Henry ? 
What is the difference between 9 hours and 5 hours ? 

5. What ia the between 11 and 6 ? 

What ia the when you take 6 from 11 ? 

What is the between 8 and 3 ? 

If yon 7 from 15, what is the ? 

How do you find the between 10 and 7 ? 

Ans. I 7 from 10. 
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6. What number does 4 + 7 make ? What number 
does 3+2 make ? What is the difierenee betiTeen 11 and 5 ? 

7. From the sum of 4 and 3 subtract 5. 

8. From the of 2, 5, and 6, subtract 8 ? 

9. Add 3, 4, and 7, and from the amount subtract 9. 
What word could you use instead of amount in asking 
this question ? What instead of subtract ? 

10. From 3 + 2 + 4 + 1 subtract 7. What number is 
3+2+4+1? 

11. What is the between the • of 5, 2, and 

1, and 3, 2, and 2? How much is 5 + 2+1 ? How much 
3 + 2+2? 




* The teacher will need to explain ftilly, and illaetrate by a nnmber of 
examples, before the pnpils are required to etndy the&e exercIseB. It is a 
moBt valuable exercise for class drill. Name numbers in this way, and let the 
pnpils answer. Thus, aJL firsL, the teacher says, "4+2"— the pupils, in con- 
cert, " 6 ;" the teacher, *» plus 6"— the pupils, " 11 ;" the teacher, " minus 4"— 
the pnpild, " 7,** etc. After a little concert answering of this kind, i. «., afler 
each number, let all follow eilentlyy as the teacher says, "2+3+4-6-1+8= 
how many?** Then all who know raise the hand. If their results do not 
agree, try it again and again. Such an exercise as this should be kept up for a 
week or two as the main exercise with the class, and should always be used 
with frequency as a general exercise for the school. Far tftie mqcQ ^wc^^tj^ 
U may include mnltiplicatipn and divlBiQQ 
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8. 2+3 + 7— 9 + 5-6 + 7— 8=:how many ? 

9. 6 + 7 + 5— 9 + 3— 8-2 + 7=how many? 

10. 15— 8— 4— 2 + 6— 4— 2— l=howmany? 

11. 16— 7— 6 + 4+2— 6— 3 + 9=howmanyf 

12. 11 + 2— 6— 3 + 5 + 2— 4+l=how many? 
13.. 10— 3— 2 + 7— 8— 3 + 6— 4=how many? 

14. 6 + 9 + 2— 8—2 + 4— 6 + 3=:how many? 

15. 14— 6— 5+3 + 2— 3 + 2 + 4=howmany? 

16. 9 + 7—8-2 + 3- 4— 3 + 7=:howmany? 

17. 8 + 6 + 2— 7—5 + 3— l + 3=:how many? 

18. 6 + 7 + 4— 9—3 + 6— 4 + 8=how many? 

19. a + 8 + 2— 7— 6 + 4+5— 9=how many? 

20. 0—4+2 + 2+3+3— 6— 6=how many? 



Practical Exercises.* 

1. John had 5 cents and 6 cents. He then spent 8 
cents, and afterward earned 4 cents. How many had he 
then ? 

2. Mary was very fond of flowers. She had 8 little 
plants, but 3 of them died. Then her cousin gave her 4 
plants. How many had she at last 

3. Henry had 15 cents, and spent 6 cents for an orange, 
1 cent for a pencil, and 3 cents for some nuts. How 
many cents had he left ? 



* The teacher ehonld illustrate these examples by asing the counters for 
cents. ThuSf for the first, put out fire counters and then 6. Take away 8' 
then add 4. (^noBtioB the pupils as to whdt tbe numh^r is ^ach Umo. 
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4. Frank earned 6 cents Monday, spent 4 cents Tues- 
day, earned 7 cents Wednesday, 4 cents Thursday, spent 
6 cents Friday, earned 8 cents Saturday, and put 7 cents 
in the missionary-box on Sunday. How much of his 
week's earnings had he left ? 

6. There were 11 boys at play in the yard, when 5 of 
them went home, 2 went oflF to play with some other boys, 
and 4 new boys came. How many boys were there in the 
yard at last ? 

6. Frank found a hen's nest with 9 eggs in it He took 
out 3, and two days after found that the hens had laid 5 
more eggs in the nest He then took 6 out of the nest 
How many did he leave in the nest at last ? 

7. John has 17 cents. He lost 5, spent 4, earned 3, 
and gave away 6. How many had he then ? 

8. A man has agreed to work 9 hours. How many 
more hours has he to work after he has worked 5 hours ? 
9 less 5 is how many ? 

9. I bought an orange for 5 cents, and handed the gro- 
cer a piece of money worth 10 cents. How much change 
must he give me ? 

10. I gave a boy one dime, and he gave me a glass of 
chestnuts worth 8 cents. How many cents should he 
give me in change ? 8 and how many make 10 ? 

11. A man has 11 miles to ride. How many more has 
he to ride after he has ridden 6 ? 




SI MUlT/fllCJr/OX.-£XMJ>CJS£S fOJt 



MULTIPLICATION. 

Purpose. —yi" teaeh how to find out the product 
of anj/ number ieiM than // multiplied djy any num- 
ber lett than //, and to fix the retultt in memory; 
i. e., to learn the multiplication table to fO times /O. 

Method. — Teach the pvpS to find out the prodvet by adding the 
nmsber to ititHf ttu req;msiU numtor nf timet. 

Fir«t Exercite.* 

1. ir yon pick a cherry and pat it in your hand, and 
then pick another, how many cherries will you have ? 
How many times 
have yon picked 1 
cherry ? Two times 
1 cherry are how 
many cherries ? 

a. 1 + 1 = how 
many ? How many 
times 1 are 1 + 1 ? 
Two times 1 are how 
many ? 

3. If you pick 1 
cherry, then an- 
other, and then an- 
other, how many 
times will you have 
picked a cherry ? 
How many cherries will yon hate 
are how many cherries? 

• MaltlpKcatioii la to be taught u baeed on oddlttcm. OonTUiri sod tl 
tnmiJ Frame will be of consttuit urrice. XipllUll tlia nu of tbe alen x 
lBe3><4, ■• 3 tlaeB 4," etc 




3 times I cherry 
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4. 1 + 1 + 1 = how many ? How many times 1 are 
1 + 1 + 1 ? 3 times 1 are how many ? 

5. K your mother give you 1 cent each day for 4 days, 
how many times will she have given you 1 cent? How 
many cents will you have ? 4 times 1 cent are how many 
cents? 

6. 1 + 1+1 + 1 = how many ? How many times 1 are 
1 + 1+1+1? 4 times 1 are how many? 

^ 7. If Jane breaks 1 needle each day, how many does 
she break in a week (6 days) ? How many are 6 times 1 ? 

8. The sign x means timesy and we read 3x2, three 
times two. 

9. Eead4xl, 3x1, 5x2, 6x4.* 

10. Eead3x2,4x7, 5x6, 8x9, 7x4. 



*1— 


flxl= 




1+1- 


2x1= 




1+1+1= 


3x1= 




1+1+1+1= 


4x1- 




1+1+1+1+1= 


5x1- 




1+1+1+1+1+1- 


6x1- 




1+1+1+1+1+1+1= 


7x1- 




1+1+1+1+1+1+1+1= 


8x1- 




1+1+1+1+1+1+1+1+1= 


9x1= 




1+1+1+1+1+1+1+1+1+1- 


10x1 = 




111111111 


1 





123456789 


10 1 


4 









^ These paragraphs wUl need carefhl explanation before the pnpil is required 
to Btady them. Show by the Numeral Frame what is meant by ** 8 times 1/* etc 

t This column is to be copied by the pupil, the results written, and the whole 
thoroughly committed to memoiy. 
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. Second Exercise. 

1. There are 2 cherries in each 
bunch, and 2 bunches. How many 
times 2 cherries are there on the 
twig ? How many cherries are there ? 
2 times 2 cherries are how many 
cherries ? 

2. 2+2= how many? How many times 2 is 2 + 2? 
2x2= how many? 

3. John staid out of school 2 days to visit his uncle, 2 
days because he was sick, and 2 days he played truant. 
How many times did he stay out 2 days ? How many 
days did he stay out in all ? 3 times 2 days are how many 
days? 

4. *2 + 2+2 = how many ? How many times 2 are 
2+2+2 ? 3 x2 are how many? 

5. Jane found 2 eggs on Monday, 2 on Tuesday, 2 on 
Wednesday, and 2 on Thursday. How many times did 
she find 2 eggs? How many did she find in all ? 4 times 
2 eggs are how many egga,? 

6. * 2 + 2+2 + 2= how many? How many times 2 is 
2 + 2 + 2 + 2? 4x2= how many? 

7. 4 times 2 are how many ? If 4 times 2 are 8, how 
many are 5 times 2 ? How many 2's must you take with 
4 times 2, or 8, to make 5 times 2 ? 



• The papil iB expected to perform the addition ^ thus keeping np a drill in 
adding. 
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8. 6 times % are 12. How many are 1 times 3? How 
many %'% mast yon put with 6 timea %, or 12, to make 7 
times 3? 

9, 8 times 2 are 16. How many are 9 times 3?* 



2 + 3= 
2+2+3= 
3+2+3+3= 
3+2+3+2+2= 

3+2+2+2+2+2= 

3+8+3+2+3+2+2= 

3+3+2+2+2+2+3+8= 

3+2+2+2+2+2+3+3+3= 

2+2+2+2+2+2+3+2+3+3= 



3x3= 
4x2= 
5x3= 
6x2= 

7x3= 
8x2- 
9x3= 
10x3= 



Third Exercise. 

1. Frank spent 3 cents 
each day in the week except 
Sunday, How many times 
did he spend 3 cents? How 
many cents did he spend in 
all? 6 times 3 cents are how many cents? 

3. 3 + 3 + 3+3 + 3 + 3=howmany? Howmanyti 
3 ie 3 + 3+3 + 3 + 3 + 3? 6 x 3 are how many ? 




• special pBlng ehDuld be taken to tiaie Uie pnpU ■«« tti« proc«e« as ei 
fire (ddltlODB of the Bome Domber, bo thatif beknowB wlwtT>:61s,hevB 
wh«t8.fllB,e[«. 
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3. George reads 3 pages each day of the week. How 
many times 3 pages does he read ? How many are 7x3? 

4. 3 +3+3+3+3 + 3+3= how many? How many 
times 3 are 3+3+3 + 3+3+3+3? 7 times 3 are how 
many ? 

5. Janies goes a fishing each day for 4 days and catches 
fish each day. How many does he catch in all ? How 
many are 4 times ? 5 times ? 

6. 4 times 3 are 12. How many more 3's are 5 times 
3 than 4 times 3 ? How many are 5 times 3 ? 

7. 6 times 3 are 18. How many are 7 times 3 ? 

8. 8 X 3=24. How many are 9 x 3 ? 10 x 3 ? 

9. If you know how many 5 times 3 are, how can you 
tell from this how many 6 times 3 are ? 



3+3+3= 




3x3- 


3+3+3+3= 




4x3= 


3+3+3+3+3— 




5x3= 


3+3+3+3+3+3— 




6x3- 


3+3+3+3++33+3= 




7x3= 


3 + 3+3+3+3 + 3+3+J 


{— 


8x3= 


3+3+3+3+3+3+3+3+3— 


9x3- 


3+3+3+3+3+3+3+3+3+3— 


10x3= 


3 3 3 3 3 3 


3 3 3 3 


3 4 6 8 7 4 


5 8 5 7 10 


2 2 13 1 


2 12 3 


7 6 4 5 8 


9 3 


3 3 3 
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Fourth Exercise. 




1. How many legs baa 1 lamb ? Five lambs bave-how 
many timea as many legs s& 1 Iamb ? How many legs 
have 5 Iambs? 

3. How many legs bave 4 lambs ? How many timeB as 
many lege as 1 lamb ? How many arc 4 times 4 P 

3. How many l^gs have 6 lambs P How many times 
as many legs ae 1 lamb ? Six times 4 are bow many ? 

4. Seven lambs have how many times as many legs as 
llamb? 7 lambs have how many legs? 7x4=how 
many? 

5. James bougbt 8 oranges and gave 4 cents for eacb. 
How many times 4 cents did be give for all his oranges ? 
How many are 8 times 4 ? 

6. 4+44-4+4h-4 + 4+4+4+4= how many ? How 
many times 4 are 4+4 + 4+4+4+4+4 + 4 + 4? 9x4 
= how many ? 

7- 3 times 4 are 12. How many more 4's are 4 times 4 
than 3 times 4 ? How many are 4 x 4 ? 

8. 5x4=80. . How many are 6x4? 7x4? 8x4? 
9x4? 10x4? How many more do you take each 
tjme? 



60 MULTIPLICATION,-'EXERCISES FOJi 





4+4+4+4— 






4x4= 






4+4+4+4+4= 






5x4= 






4+4+4+4+4+4— 






6x4- 






4+4+4+4+4+4+4= 






7x4- 






4+4+4+4+4+4+4+4= 


- 




8x4= 






4+4+4+4+4+4+4+4+4— 




9x4- 






4+4+4+4+4+4+4+4+4+4 


— 


10x4= 




4 


4 4 4 4 4 


4 


3 


3 3 


3 


5 


7 4 6 8 10 


9 


3 


7 4 


7 


1 


• 3 2 3 1 3 





1 


2 3 


4 


8 


6 8 5 5 8 

■ 


4 


4 


4 1 


1 




Fifth Exercise. 









^ ^ 5^ X^ 2^ 4> 5> Xl> 2^ X> 

1. How many points hafi one star ? How many l^ave 5 
stars? How many have 6 stars? 7 stars? 8 stars? 
9 stars? 10 stars? 

2. Six stars have how many times as many points ajs 1 
star ? Seven stars ha.ve how many times as many points 
as 1 star? Eight stars have how many times as many 
points as 1 star ? 

3. 5+5+5 + 5+5+5 are how many times 5? 6 times 
5 are how many ? 
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4. 5 + 6+6+5 + 5+6+6 + 6 are how many times 6 ? 
8 times 5 are how many ? 

6. If John earns 6 cents each day> how many cents can 
he earn in 6 days ? How many times as many can he 
earn in 6 days as in 1 day? Six times 5 are how 
many? 

6. How many cents can John earn in 10 days, if he can 
earn 5 cents in 1 day ? How many times as many cents 
can he earn in 10 days as in 1 day ? 

7. 3 times 6 are how many ? How many more are 4 
times 6 ? How many are 4 times 5 ? 7 times 6 ? - 8 
times 6 ? 9 times 6 ? 10 times 5 ? How many more 5's 
do you take each time ? 



5+6+5+6+5= 

6+5+5+6+6+6= 

5+5+5+5+6+5+5= 

5+5+5+6+5+5+5+5= 

5+5+5+5+5+5+5+5+5= 

6+5+5+5+6+5+5+6+5+5= 



5x5 
6x5: 
7x5: 
8x5: 

9X5: 
10X5: 



6 6 6 5 6 5 

5 6 7 8 9 10 5 



12 3 4 6 
5 5 5 5 5 



4 


3 


2 


3 


4 


5 


1 





4 


4 


4 


4 


7 


7 


8 


8 


8 


8 


8 


8 


6 


9 


10 


4 
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Sixth Exercise. 

1. How many petala* 
has one lily? How many 
times OS many have 7 
lilies? How many pet- 
als have 1 lilies ? 7 times 
6 are how many ? 

2. K 1 lily has 6 petals, 
how many petals have 8 
lilies? How many have 
Sillies? How many times 
6 i>etals have 10 lilies? 
How man; petals have 10 
lilies? 

3. If James buys 6 oranges ft 
many cents must he pay for all ? 

4. How many times as much mnst James pay for 9 
oranges as for 1 ? How much must he pay for 9 oranges 
if 1 orange is worth 6 cents ? 

5. 6 + 6 + 6-1-6-1-6-1-6 are how many times 6? etimes 
6 are how many ? 

6. If each of 8 boys has 6 nnfa, how many have they 
all? How many times 6 nuts have they? 8 times 6 
nuts are how many nnts ? 

7. 3 times 6 are 12. How many more 6's mnst you 
take to make 3 times 6 ? How many are 3 times 6 ? 
How many more are 4 times 6? How many are 4 
times ? 

* Teacher be earehl to eipbln the meudng of tbU nord, and Iwcb (hQ 



r 6 cents apiece, how 
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8. 5 X 6=30. How many are6x6? 7x6? 

9. 8 X 6=48. How many are9x6? 10 x6? 

10. When you know how many 7 times 6 are, how 
do you find out how many 8 times 6 are ? 



6 
9 



6+6+6+6+6+6= 

6+6+6+6+6+6+6= 

6+6+6+6+6+6+6+6= 

6+6+6+6+6+6+6+6+6= 

6+6+6+6+6+6+6+6+6+6= 



6x6: 
7x6: 
8x6: 
9x6: 

10X6: 



6 
10 



6 

7 



6 
6 



6 
8 




6 



1 
6 



2 
6 



3 
6 



4 
6 



5 
6 



6 
6 



Seventh Exercise. 



1. There are 7 days in one week. How many times 
as many days are there in 4 weeks ? How many days in 
4 weeks ? How many days in 2 weeks ? How many in 
6 weeks ? 

2. How many days are there in 8 weeks? Why?* 
How many days in 9 weeks ? Why ? How many days 
in 10 weeks ? Why ? 

3. If Jane finds 7 eggs each day, how many will she 
find in 6 days ? Why ? 

4. 7 + 7= how many? 7 + 7 are how many times 7? 
2 times 7 are how many ? 



* The answer should be, *' Because there are 8 times as many days in 8 
weeks as there are in 1 week, and 8 times 7 are 6Q." 
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5. How many times 7 stars 
are there here? How many 
stars in a row from left to 
right? How many rows? 
How many times as many 
stars are there in 8 rows as 
there are in 1 row ? 8 times 
7 stars are how many stars? 

6. How many stars are there 
in 7 of the rows from left to 
right? Why? 

7. If 3 times 7 are 21, how many are 4 times 7 ? 

8. If 5 times 7 are 35, how many are 6 times 7 ? 

9. How many more are 8 times 7 than 7 times 7 ? 
10.4x7=28. How many are 5 X 7 ? 6x7? 7x7? 






7+7+7+7+7+7+7= 
7+7+7+7+7+7+7+7= 
7+7+7+7+7+7+7+7+7= 
7+7+7+7+7+7+7+7+7+7= 



7x7: 
Six 7: 

9X7: 
10x7: 



7 7 7 7 

8 9 7 10 




7 


1 

7 


2 

7 


3 

7 


4 

7 


5 

7 


6 

7 


7 
7 


2 3 4 5 

3 4 5 6 


6 

7 


7 
4 


8 
3 


7 
7 


5 
5 


4 

4 


6 
6 


3 
3 
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00000000 


eeeeecee 


aaaaaaaa 


i i i i i i i i 


u u u u u u u u 


cccccccc 


b b b b b b b b 


ffffffff 


gggggggg 



Eighth Exercise. 

1. How many o's are there in 
a row? How many e's? How 
many b's ? How many letters in 
each row ? How many rows ? 
How many times 8 letters are 
there ? How many letters in all ? 

9 times 8 letters are how many 
letters? 

2. K we write a row of 8 m's 
under the g's, how many rows of 
letters will there be ? How many times 8 letters ? 10 
times 8 letters are how many letters ? 

. 3. If we cover up the row of g's, how many rows of 
letters will there be? How many times 8 letters? 
8x8 = how many ? 

4. If there are 9 boys, and each boy has 8 cents, how 
many times 8 cents have they all ? How many cents 
have they all ? 9 times 8 are how many ? 

5. If there are 10 girls in the class, and each girl has 8 
buttons on her dress, how many buttons are there on all 
their dresses? How many times 8 buttons are there? 

10 times 8 are how many ? 

6.2x8=16. How many are 3 X 8 ? 4x8? 6x8? 
6x8? 7x8? 



8+8+8+8+8+8+8+8= 

8+8+8+8+8+8+8+8+8= 

8+8+8+8+8+8+8+8+8+8= 



8x8= 

9x8= 

10x8= 



8 
10 



8 
8 



8 
9 





8 



1 

8 



2 

8 



3 

8 



4 

8 



5 



6 



7 



8 
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Ninth ExeroiM. 

1. How many bmnches has 
this plant P How many leaves 
OQ each branch ? How many 
times 9 loaves are there on the 
plant P 10 times 9 leaves are 
how many leaves ? 

2. If you were to break off 
the lowest branch, how many 
branches would be left ? How 
many leaves? ^ y(.^-^ how 
many? 

3. If yon were to break off 

two of the lower branches, how many branches would re- 
main ? How many leaves ? 8 x 9= how many ? 

4. If yon were to break off 3 of the branches, how many 
branches would remain ? How many leaves ? t times 9 
are how many ? 

5. How many fingers has a boy on both hands, with his 
thumbs? How many have 10 boys? 10 t«na make what? 

6. How many fingers have 8 boys ? 7 boys ? 6 boys ? 
9 boys? 

7. K a boy earns 10 
cents each day, how many 
cents does he earn in % 
days ? 3 days ? 6 days ? 
8days?10days? 10x10 
= how many ? 

8. 2x9=18. 3x9=: 
7x9=? 8x9=? 




' 5x9=45. 6x9=? 
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9+9+9+9+9+9+9+9+9= I 9x9= 

9 + 9 + 9+9+9 + 9 + 9 + 9 + 9+9=1 10x9= 
10+10 + 10 + 10+10 + 10 + 10+10+10 + 10= 

10x10= 
90123456789 10 

10 99999999999 



to 





1 


2 


3 4 5 6 


7 


8 


9 


10 


10 


10 


10 


10 


10 10 10 10 


10 


10 


10 


10 



Tenth Exercise.* 

1. Here are two piles 
of money. In the upper 
thei-e are 5 3-cent pieces. 
How maay cents are in 
it? 6 times 3 are how 
many ? In tlie lower are 
3 5-ceiit pieces. How 
many cents in itP 3 
times 5 are how many ? 
In which pile is there the 
most money ? 5 times 3 
is the same aa what? 

2. James earned 3 cents each day for 4 days. How 
many cents had he P John earned 4 cents each day for 3 
days. How many cents had he? Which had the more? 

■ TbepDrpoMoTUilBeTerdMliloteicb that M< /biAn nuy Ae akAor^ 
vMhovt r^ecttng the prvOmC ; I. >.. thai 4 tlmei S Is Ihe HDie M S Ume* 4, etc 
Tbls troUi ilioiild b« staplj tllnitraled by oral ezecdae* aUn to tbeu hen 
gfteu, befoce Uw pupU f> nqnlred lo staOj Hum. 
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3. 4 times 3 are how many ? 3 times 4 are how many ? 
Which is the most, 3 times 4 or 4 times 3 ? 

4. Mary has 10 5-cent pieces and Jane has 5 10-cent 
pieces. Which has the most ? Why ? 

5. K you count the rows ^ ^ ^ \, ^ ^ %^ 
of stara from left to right, ***** tc 4r 
how many stars are there in ******* 
a row ? How many rows of ******* 

7 stars each ? How many ******* 
stars ? If you count the rows 4r * * ^ * * * 
of stars down the page, how * * * ^ * * *|( 
many stars are there in a row? 4i M M M M M M 
How many rows of 8 stars ^r -k ^r 4r 4r 4r 4r 
each? 8 times 7 are how 

many ? 7 times 8 are how niany ? Which is the most, 

8 times 7 or 7 times 8 ? 

6. 5 times 3 are how many ? Then how many are 3 
times 5? Why?* 

7. 6 times 4 are how many ? Then 4 times 6 are how 
many ? Why ? 

8. 7 times 6 are how many ? Then 6 times 7 are how 
many ? Why ? 



* lu these exercises it is to be observed that the first prodact has been 
learned alreieidy, and from it the second is to be inferred. Thas, they have 
learned that 5 times 8 are 15, and are hence to infer that 3 times 5 are 16. The 
form of answer should be something like this : ^^ Because 5 times 8 are 15, and 
3 times 5 are jast as many as 5 times a" This important truth should be made 
perfectly fiimiliar ; it lessens the work of learning the multiplication just one- 
halt 
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•1x2- 


, hence 2x1— 


Ix 


8= 


, hence 


8x1 = 




2x2- 


2x 


8= 


, hence 


8x2- 


1x3= 


, hence 3x1= 


3x 


8= 


, hence 


8x3= 


2x3= 


, hence 3 x 2— 


4x 


8= 


, hence 


8x4- 




3x3- 


5x 


8- 


, hence 


8x5- 


1x4- 


, hence 4x1= 


6x 


8- 


, hence 


8x6- 


2x4= 


, hence 4 x 2— 


7x 


8= 


, hence 


8x7- 


3x4= 


, hence 4x3= 




8x8- 






4x4= 


Ix 


9= 


, hence 


9x1= 


1x5= 


, hence 5x1 


2x 


9= 


, hence 


9x2= 


2x5- 


, hence 5x2= 


3x 


9= 


, hence 


9x3- 


3x5= 


, hence 5x3— 


4x 


9= 


, hence 


9x4- 


4x5= 


, hence 5x4 


5x 


9- 


, hence 


9x5- 




6x5= 


6x 


9— 


, hence 


9x6= 


1x6= 


, hence 6x1 — 


7x 


9- 


, hence 


9x7- 


2x6- 


, hence 6x2— 


8x 


9-' 


, hence 


9x8= 


3x6- 


, hence 6x3_ 




9x9= 




4x6= 


, hence 6 x 4— 


Ix 


10- 


, hence 10 x 1 — 


5x6- 


, hence 6x5— 


2x 


10= 


, hence 10x2— 




6x6- 


3x 


10- 


, hence 10 x 3= 


1x7- 


, hence 7x1— 


4x 


10= 


, hence 10 x 4 


2x7- 


, hence 7x2= 


5x 


10= 


, hence 10x5— 


3x7= 


, hence 7 x 3= 


6x 


10— 


, hence 10x6= 


4x7= 


, hence 7 x 4= 


7x 


10= 


, heneelOx?- 


5x7= 


, hence 7x5= 


8x 


10= 


, hence 10 x 8 _ 


6x7= 


, hence 7x6_ 


9x 


10- 


, hence 10x9= 




7x7= 




10 


xio= 





* ThiB table afforde exercises like the preceding, and should be used to fit- 
miliarize the idea that the order of the fkctors is indifferent, and also as an ex- 
ercise to aid in fixing the products in mind. Pupils should copy it and fill it 
out ; they should recite it individually and in concert. 
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Eleventh Exerciee. 

1. *6 + 6 + 6 + 6 are how many times 6 ? How many 
are 4 times 6 ? 

2. 3-|.3+3+3+3+3 + 3+3 are how many? How 
many times 3 ? 8 times 3 are how many ? 

1+ 1= , hence 2 X 1= 

2+ 2= , hence 2 X 2= 

3+ 3= , hence 2 X 3= 

4+ 4= ,hence2x 4= 

5+ 6= , hence 2 X 5= 

1+ 1+ 1 = 

2+2+2 = 

3 + 3 + 3 = 

4 + 4 + 4 = 

5 + 5 _j- 5 = 

6 + 6 + 6 = 

7+ 7+ 7 = 

8+8+ 8 = 

9 + 9 + 9 = 



6+ 6= , hence 2 X 6= 

7+ 7= , hence 2 X 7= 

8+ 8= , hence 2 X 8= 

9+ 9= , hence 2 X 9= 

10 + 10= , hence 2x10= 



hence 3 x 
hence 3 x 
hence 3 x 
hence 3 x 
hence 3 x 
hence 3 x 
hence 3 x 
hence 3 x 
hence 3 x 



1 = 

2 = 

3 = 

4 = 
6 = 

6 = 

7 = 

8 = 

9 = 



10 + 10 + 10 = , hence 3 x 10 = 

3. 1+1 + 1 + 1= , hence 4x1= 

2+2+2+2= , hence 4x2= 

3 + 3 + 3+3= , hence 4x3= 

4 + 4+4+4= , hence 4x4= 

Let the pupil copy this on his slate and fill it out to 4 
times 10, and write in all the results. So also of the 
following: 



* The papil ie expected to add the 6*b, and thus find out tha anewer. It ia 
designed that exercise in addition ae well as instraction in vnltiplication be 



\ 
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t 1 + 1 + 1 + 1 + 1= , hence 5x1= 

2 + 2+2+2+3= , hence 5x2= .etc. 

5. 1 + 1 + 1 + 1 + 1 + 1= , hence 6x1 = 

2 + 3+2+2+2+2= , hence 6x2= , eta. 

6. 1 + 1 + 1 + 1 + 1 + 1 + 1= , hence 7x1 = 

2 + 2+2+2+2+2 + 2= , hence 7x2= , eta. 
7.1+1 + 1 + 1 + 1 + 1 + 1 + 1= ,henee8xl = 

2+2 + 3 + 2 + 2 + 2+2+2= , hence 8x2= , eta 
8.1 + 1 + 1 + 1 + 1 + 1 + 1 + 1 + 1= ,hence9xl= 

3+2+2+2+2+2 + 2+3 + 2= ,hence9x2= ,etc. 
9. 

1 + 1+1 + 1 + 1+1 + 1+1+1 + 1= , hence 10x1 = 

2 + 3 + 2 + 2 + 2 + 2+2 + 2+2+2= ,hencelOx3= ,etc. 



Twelfth Exercise. 

1. Repeat the 2*8 of the mnltiplica- 
tion table 5 times, thne : * 

1 time 3 is . 

3 times 2 are . 

3 timcB 2 are , etc. 

2. Bepeat the 3'8 5 times in this 
way: 

2 times 1 are . 



2 times 2 are - 
2 times 3 are - 



— , etc 
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3. Bepeat the 3's 5 times thus : 

X ulllie O IS • ]|e ik i|c % 3|e 

2 times 3 are . ♦* ♦* ♦* ** *♦ 

3 times 3 are ^ etc. 

4. Bepeat the 3's 5 times thus : 

3 times 1 are . * * * * * * 

3 times 2 are . ^% ^% /^ 

3 times 3 are , etc. 

6. Answer the following 5 times : 

2x3? 4x2? 2x7? 7x2? 3x1? 6x3? 5x3? 
3x5? 4x3? 3x4? 2x8? 8x2? 7x3? 2x7? 
1x2? 1x3? 5x2? 3x5? 9x3? 9x2? 3x9? 

6. If 1 orange costs 4 cents^ how many cents will 3 
oranges cost ? 

If 1 orange cost 4 cents, 3 oranges will cost 3 times 4 cents, or 
j2 cents. 

7. If 1 pencil costs 5 cents, how many cents will 3 pen- 
cils cost ? 

8. If a boy learns 2 lessons each day, how many lessons 
does he learn in 6 days ? In 9 days ? 

9. There are 7 days in one week. How many days are 
there in 2 weeks ? In 3 weeks ? 



Thirteenth Exercise. 



1. Eepeat the 4's 5 times in each of the two ways, thus: 



1 time 4 is 

2 times 4 are 

3 times 4 are 
etc., etc. 



4 times 1 are 
4 times 2 are 
4 times 3 are 
etc., etc. 
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2. Bepeat the 5's 5 times in each of the two ways, thus: 



1 time 5 is 

2 times 5 are 

3 times 5 are 
etc,, etc. 



5 times 1 are 
5 times 2 are 
5 times 3 are 
etc., etc. 



3. Repeat the 6*s 5 times in each of the two ways, thus : 



1 time 6 is 

2 times 6 are 

3 times 6 are 
etc., etc. 



6 times 1 are 
6 times 2 are 
6 times 3 are 
etc., etc. 



4. Copy the following on your slates, multiply, and 
write the results underneath : 

647896785469 
476 667658 996 



7 


5 


9 


6 


6 4 


5 


10 


2 


6 


6 


5 


6 


_7 


4 


10 


8 10 


10 


5 


4 


% 


6 


5 



5. James worked 7 hours for 5 cents au hour. How 
much did he earn ? 

6. John worked 6 hours for 4 cents an hour, and Henry 
worked 4 hours for 6 cents an hour. Which earned the 
most?* 

7. Jane bought 7 oranges for 6 cents each. How much 
did they cost ? 

8. Mary bought 4 spools of thread for 5 cents a spool, 
and gave the clerk 25 cents. How much change should 
he give her ? How much did her thread cost ? 25 is 
how much more than 20 ? 
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Fourteenth Exercise. 

1. Bepeat the ?'s 5 times in each of the two ways, thas: 



1 time 7 is 

2 times 7 are 
exc*, etc* 



7 times 1 are 
7 times 2 are 
etc., etc. 



2. Bepeat the 8's 5 tip^es in each of the two ways, thus: 



1 time 8 is 

2 times 8 are 
etc., etc. 



8 times 1 are 
8 times 2 are 
etc., etc. 



3. Answer the following 5 times : 

8x7? 8x9? 6x8? 7x6? 8x6? 9x8? 

7x9? 6x9? 9x6? 7x7? 8x8? 9x9? 

7x4? 8x3? 3x8? 6x3? 4x6? 3x7? 



9x7? 
7x5? 
3x9? 



4. If 7 white hens have 8 chickens each, and 8 black 
hens have 7 chickens each, which have the most chickens, 
the white hens or the black hens ? Why ? 

5. John earns 6 cents an hour and works 7 hours, and 
Henry earns 7 cents an hour and works 6 hours. Which 
earns the most money ? 

6. Which costs the most, 8 oranges at 9 cents each, or 
9 oranges at 8 cents each ? Why ? 

7. In the first column there 
are 4 words, with 7 letters 
in each word, and in the 
second are 7 words, with 4 
letters in each word. In 
which column ai^e there the 
most letters? Why? 



answers 
scholar 
follows 
chicken 



late 
goes 
sail 
coat 
f i nd 
snow 
rain 
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Fifteenth Exercise. 



1. Bepeat the O's 5 times in each of the two ways, thas: 



1 time 9 is 

2 times 9 are 
etc., etc. 



9 times 1 are 
9 times 2 are 
etc., etc. 



2. Bepeat the lO's 5 times in each of the two ways, thus : 



1 time 10 is 

2 times 10 are 
etc., etc. 



10 times 1 are 
10 times 2 are 
etc., etc. 



3. Answer the following 5 times. Write them on 
yonr slates in the same way as those on page 97. 

9x3? 4x 9? 10x7? 8x9? 6x9? 7x9? 9x6? 
10x3?3xl0? 9x8? 9x6? 9x7? 3x9? 1x9? 

4. Answer the following: 

3x5 = 
7x8 = 
6x7 = 
9x8 = 
4x7 = 
7x5 = 
6x9 = 
10 X 8 = 

5x7 = 
7x6 = 
9x6 = 
8x7 = 



3 X 


7- 


2x 


2 


3 X 


2 = 


3 X 


3 


5 X 


8- 


4x 


4 


9 X 


4 — 


5 X 


5 


9 X 


3 = 


6 X 


6 


4x 


9 — 


7x 


7 


3 X 


9 = 


8 X 


8 


2 X 


8 = 


9 X 


9 


3 X 


8 = 


10 X 


10 


10 X 


4 = 


1 X 


1 


3 X 


10 = 


5 X 





10 X 


10 = 


\ <ix 


^ 
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Sixteenth Exercise. 






* * 






1. How many times must you make 

3 stars to have 12 stars ? How many 
times 3 is 12 ? 4 times 3 are how many ? 

2. How many times must you make //// //// //// //// 

4 marks to have 20 marks ? How many 
times 4 is 20 ? 5 times 4 ai*e how many ? 

3. Three times what number makes 12 ? Three times 
what number makes 18 ? 

4. 4 times what number makes 20? 
5 times what number makes 30? 

7 times what number makes 21 ? 

8 times what number makes 56 ? 

5. Copy the following table on your slates and fill it out :* 



2x 
2x 
2x 
2x 
2x 
2x 
2x 
2x 
2x 
2x 



= 2 

= 6 
= 8 
= 4 
=10 
=14 
=20 
=18 
=16 
=12 



3x 
3x 
3x 
3x 
3x 
3x 
3x 
3x 
3x 
3x 



=21 
=15 
=18 
=12 
= 3 
= 9 
=27 
= 6 
=30 
=24 



4x 
4x 
4x 
4x 
4x 
4x 
4x 
4x 
4x 
4x 



=20 
=16 
= 4 
=12 
=24 
=40 
= 8 
=36 
=28 
=32 









6. How many times 5 does it take 
to make 15 ? How many 5's are 
there in 15 ? 

7. How many times 6 does it take to mak6 24 ? 
many 6's in 24 ? 



How 



* The teacher may need to explain how it ie to be done. 
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Seventeenth Exercise. 



1. How many cente do 6 
6 cent pieces make ? How 
many S-cent pieces does it 
take to make 30 cents ? 6 
times 5 are how many? 6 
ttmes wbat number makes 




2. How many cber- 
riea are there in the 
picture ? How many 
hunches? How many 
in each bunch? 1 ' 
times what namber 
makes 42? 

3. Copy the following table on your slates and fill it out: 



6x 


=15 


6x 


=18 


7x 


=28 


5x 


=10 


6x 


=12 


7x 


=14 


6x 


=20 


6x 


=42 


7x 


=35 


5x 


=35 


6x 


=48 


7x 


=63 


6x 


=50 


6x 


=24 


1x 


=70 


6x 


=45 


6x 


=30 


7x 


=42 


6x 


= 5 


6x 


= 6 


7x 


=21 


5x 


=25 


6x 


=54 


7x 


= 7 


5x 


=30 


6x 


=36 


7x 


=56 


5x 


=40 


6x 


=60 


7x 


=49 



4. How many times must John bring in i eggs at a 
time, in order to bring in 34 eggs? How many times 4 
does it take to make 24 ? 
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5. If Heniy earns 5 cents an honr, how many ceate 
will he earn in 7 houis F 

6. If Henry earns 5 cents an hour, how many hours 
will it take him to earn 35 cents F Why? Ajitwer. Be- 
cause 7 times 5 are 35. 




Eighfeonth Exercise. 

1. Here are two squaies of 
black glass, with 9 flakes of 
snow on each. How many 
squares wonld it take to have 
7S flakes of snow F 8 times 
9 are how many ? 

3. A class of boys hod 90 fingers, inclnding their 
thumbs. How many boys were therein the class. How 
many lO's does it take to make 90 F 9 times 10 are how 
many? 

3. Copy the following table on yonr slates and fill it out: 



8x =16 
8x =40 
8x =34 



9x =87 



10 X 


= 40 


10 X 


= TO 


10 X 


= 90 


10 X 


= 30 


10 X 


= 10 


10 X 


= 20 


10 X 


= 100 


10 X 


= 50 


10 X 


= 80 


10 X 


= 60 
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4. If John catclies 7 fishes 
each day, bow long will it take 
bim to catcb 43 fiabes P 6 times 
7 are how many ? 

5. If Moses lays by 10 cents 
a week, bow many weeks will it 
take him to lay by one dollar, 
or 100 cents ? How many tens 
does it take to make 100 P 




Definition ExeroI». 

1. If one currant 
bush produces two 
quarts of currants, 
how many quarts will 
3 currant bushes pro- 
duce? What is the \ 
product of 3 times ' 
2 ? What i8 the pro- 
duct of 3 times 7" 
What is the product 
of 4 times 5 ? 

2. What number does 6 times 4 make? What is the 
product of 6 times 4 ? What is the product of 6 times 7 ? 
What is the product of 7 times 6 ? 

3. What is the product of 4 times 8 ? Ask this ques- 
tion without using the word product. 
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4. What is the product of 3 and 4 F Ask this qaesdon 
without using the word product. 

5. How many are 8 times 6 P A&k this question and 
nse the word product. 

6. What is the product of 7 and 3 P 
What is the product of 6 and 9 ? 
What is the product of 8 and 7 ? 
What is the product of 3 and 9 ? 
What is the product of 3 and 3 ? 
What is the product of 8 and 8 ? 

1. Supply the proper word in ttie following: 

WhatistiiG of 6 and 4P 

The of 7 and 5 is what P 

times 5 gives what ? 

What is the of 2 and 9 P 



Second Deflitltlon Exerciae. 



4 4 4, 



1. Here are some curious onions. 
If you plant a little one like ono 
of those in the first row, it will 
grow and multiply into 4 or more 
like tliose in the second row. If 
you planted the 3 in tbe fir^ 
row, and each one multiplied so 
as to make 4, how many would 
you have? How many times as many as you planted? 
3 multiplied by 4 produces how many P What is the pro- 
duct of 3 multiplied by 4 ? 
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2. If I plant 6 of these curious onions, and each one 
multiplies into 5, how many times as many shall I have 
as I planted ? 6 multiplied by 5 produces how many ? 

3. If I multiply 6 by 6, what is the product ? When I 
multiply 6 by 5, what is the product? When I multiply 

5 by 6, how many times do I take 5 ? 6 times 5 are how 
many ? 

4. If I multiply 4 by 8, What is the product ? Ask this 
question without using either of the words multiply or 
product. 

5. If I 7 by 3^ what is the ? 

If I 6 by 9, what is the ? 

The of 5 by 8 is what? 

What is the of 7 by 6 ? 

» 

6. When you multiply 8 by 9, how many times do you 
take 8? What is the ? 

7. What is the of 8 and 7 ? 

6 by 4 gives what ? 

What does 4 by 10 give ? 

8. Finding what the product of two numbers is, is 
called Multiplication. 

9. We have now studied Counting, Addition, Sub- 
TRACTION, and Multiplication. When I find out that 

6 taken from 11 leaves 5, what is it ? When I find out 
that 5 times 6 is 30, what is it ? When I name all the 
numbers in order from one to twenty — thus, one, two, 
three, four, etc. — ^what is it ? When I find out that 7 and 
8 are 15, what is it ? 
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Drill ExerciM.* 

1. Add 4 and 3 and 6 ; from this sum subtract 8 ; mul- 
tiply this remainder by 2. What is the result ? 

2. Add 2 and 6 and 3 and 7 ; from this sum subtract 
9 ; multiply the remainder by 3. What is the product ? 

3. Add 5 and 7 ; from this sum subtract 8 ; to this re 
mainder add 5 ; from this sum subtract 7 ; multiply this 
remainder by 4 ; multiply this product by 3 ; to this pro- 
duct add 6. What is the result ? 

4. From 8 subtract 3 ; from this remainder subtract 
2 ; to this remainder add 5 and 7; from this sum subtract 
8; to this remainder add 2; multiply this sum by 4. 
What is the result ? 

6. Begin with 5, add 2, add 6, subtract 9, multiply by 
3, add 5, subtract 8, subtract 6, multiply by 7. What is 
the result ? 

6. Begin with 11, subtract 6, subtract 2, multiply by 8, 
add 5. What is the result ? 

7. Begin with 6, multiply by 2, subtract 5, add 3, sub- 
tract 4, add 1, subtract 6, add 8, multiply by 7. What 
is the result? 

8. Begin with 6, add 7, subtract 3, subtract 4, multiply 
by 3, add 8. What is the result ? 

9. Begin with 4, add 9, subtract 7, multiply by 2, sub- 
tract 1, subtract 3, multiply by 9. What is the re- 
sult ? 

10. Begin with 6, add 8, subtract 7, add 2, multiply 
by 8. What is the result ? 

* Drill exerciseB of thlB character must be continually kept np as oral ex- 
erclBes. See foot-note on page 76. 
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PnoUcal Exeroiiu, 

1. John bought 2 oranges for 4 cents each, and gave 
the clerk 10 cents. How much change did he receive ? 

2. Mary bought 8 spools of thread for 6 cents each, 
and one yard of calico for cents. How mach did she 
pay for all ? 

3. Henry worked 3 hours for 5 cents an hour, and the 
man for whom he worked gave him a ball worth Scents, 
and the remainder in money ? How much money did 
Henry get ? 

4. How many days are there in one week ? How many 
in 6 weeks ? How many days in 4 weeks ? 

5. John worked 1 week (6 days) and 4 days more? 
How many days did he work in all ? If he earned 4 
shillings a day, how many shillings did he earn ? How 
many more days would he have had to work to make 2 
weeks ? How much more would he have earned if he 
had worked 2 weeks ? 

6. Sarah sews 3 hours each day. How many hours does 
she sew in a week (6 days) ? 

7. How many days are there in 8 weeks? How 
many Sundays in 8 weeks ? How many work-days in 8 
weeks ? 
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DIVISION. 

Purpose.—^" develop the idea o/Siritian in its 
Ttfo Ji'ormi,* and the nature of Hipition at the eon- 
perse of MuttipHcatioH, and to deduce the guotienl 
of any number lest than fOO, diylded by any num- 
ber lett than W, /torn the relation of 3>ivisioH to 
Multiplication. 

First Exerctte-t 

1. How many lit- 
tle ducks are there 
in the picture? Are 
they all together? 
In how many 
groDpB are they? 
How many in each 
group? 3 gronpB, 
with 4 in each group, make how many? How many I's in 13? 

2, If you have 12 little ducks and put them in 3 groupe, 
with the same number in each group, how many will 

• There Bra two eagflntlill j dUhireiit logical proceuw* called iUi'Mdii ; 
1. DelanaiulDg bow muiy times me Dnmber la contained In uotber; and 
X. SeparaCine a number into an; reqnlied unmber ol equal parts, Ibr Uie pnr- 
{HWe of Boding bow nuu; Ibere are In one of tbeee parts. The tbrmer Is the 
more comprabensive view, altbongfa tbe latier gives name to Uie process. The 
(bnndaUon br Division bas been bo nell laid In HnltlpUcatlan tbat bnt lltlte 
more will be needed here tban to (Mnlliariae tbe Am/nrwuof coDcepUoD.aiid 
give practice to fix Ibe division table In mind, 

t Tbe teacher BbODld carethllr observe the duntcter and purpose of tbe In- 
trodnctor; eiamples In each of these eierclsea In Division, and give ample ei- 
amples or Me <anu tind. as claea exercises. Ulnstrstlug with tbe eonutera and 
other objects. Bat be snre snd stick to the point of Ibo partienlat eierclsa. 
ltnehqneBtlonBnB"HowmanjS'B make 4!" ■' How many B"* make IS I " ele., 
are at great service In leading tbe pnpll to compiebeiUI the natare Of dlvlslim, 
multiplication. 
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there be in each group ? 12 divided into 3 equal parts 
makes how many in each part ? 

3. How many a's are there in the next line ? 

a a a a a a 

If you divide these 6 a^s into groups with 3 in a group, 
how many groups will there be? \aaa\aaa\. 
How many 3's in 6 ? K you divide 6 a's into 2 equal 
groups, how many will there be in each group ? 6 divided 
by 2 are how many ? 

4. 3 times what number makes 12 ? How many timee^ 
does 4 go in 12 ? 4 times what number makes 12 ? How 
many times does 3 go in 12 ? 12 divided by 4 are how 
many ? Why ? * 12 divided by 3 are how many ? Why ? 

5. 2 times what number make 6 ? How many are 6 
divided by 3 ? Why ? 3 times what number are 6 ? 6 
divided by 2 are how many ? 

(Note. — ^Teacher, explain that -f- means " divided by.") 



6. Copy, fill out, and learn the following: 



2-T-2= 
4^2= 
6-^2= 

8-^2= 

10—2= 
12-T-2= 
14-2-2= 
16-j-2= 
18-j-2= 
20^2= 



3^3= 

6h-3= 

9-^3= 

12-^3= 

15-r-3 = 



18 



27- 
30 



3= 



21^3= 
24-f-3 = 



3= 
3= 



8- 

9 
10 

6. 

6- 
12 
12 
15 
20 
18- 



2: 
3: 

■2: 
3: 

2 

3: 
•2: 
3: 
2: 
3: 



4 

30 
14 
16- 
21 
2- 
3 

27- 
18- 
24 



•2: 
3: 
2: 

•2: 
3: 

•2: 
3: 
3: 

■2: 
3: 



* The point of this question is that the pupil may learn to deduce DlyUloa 
from Multiplication. Ans. Because 8 times 4 ate 1%, 
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Second Exeroiie. 

1. How mimy fingers, 
inclading thumbs, hayo 
two boys ? How many 
5'a in 20? If yon di- 
Yide 80 into 5 eqaal 
parts, how mimy will 
there be in each part ? 

3. 20-:-5 =how many? 

3. 20-^.4=howmany? 

i. How many legs have 6 cats? How many 4's ii 
34-^4= how many ? Why ? 

5. John has 28 cents ; how many lemons can he bny at 
4 cents each ? How many 4'8 in 28 ? 28 -^ 4 = how 
many? Why? 

6. Mary has 15 pansies, and she wishes to make 5 bon- 
quete and put the same nnrober of pansies in each. How 
many can she put in each bonquet ? If yon divide 15 
things into 5 equal groups, how many will there be in 
each group? 15-i-5= how many? 

7. Copy, fill out, and learn the following: 




I 



4-7-4= 


6+5 = 


12+4= 


4+4= 


8+4= 


10+S= 


15+5= 


6+6= 


18+4= 


15+5 = 


16+4= 


10+6= 


ie+4= 


20+5= 


28+4= 


36+5= 


20+4= 


25+5 = 


25+6= 


32+4= 


24+4= 


30+5= 


30+6= 


40+6 = 


28+4= 


35+5 = 


'36+4= 


40+4= 


38+4= 


40+5= 


20+4= 


46+5 = 


36+4= 


45+5= 


20+5 = 


24+4= 


40-1-4= 


50+5 = 


8+4= 


50+5= 
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Third Exercise.* 

1. This large baaket coo- 
tains 12 eggs. How many 
times can the little girl fill 
her small basket from it, if 
her small basket holds 6 
^i^ ? Hot many times 
can she fill her small basket 
if it holds 7 eggs? How 
many6'sinl3? How many 
times 6 make 43 F 43 -^ 6 
are how many ? Why ? How many 7's in 43 ? How 
many times 7 make 43 ? 43-f- 7 make how many ? Why ? 

%. Make 30 O's on yonr slate, thns : 

000000000000000000000000000000 

Then mb ont 6 O'b. Then mb out 6 more. Then an- 
other 6. How many times can yon mb out 60's ? How 
many 6'b in 30 p How many times 6 make 30 ? 30-^6 
are how many ? Why ? 

3. If John has 35 cents and spends 7 cents each day, 
how many days before all his money will be spent F 
35^7=howmanyF Why? 

4 If Henry has 56 cents, bow many oranges can he 
bay at 7 cents each? 56-s-7=how many ? Why ? 



* The purpose in Ibis eierdne la (o nbow how we may Bod hon many timee 
ne Dumber la cootalned In snather b; tsklnR Ibe farmer flrom Ihe ktler bb 
iMi; Vaaet bb poselble ; I. e., by enlitractlon. Sec not^ Bt tbe boMom or rage 
n. That process may be made eerrlceable tor this poc^ota. 
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Copy, fill out, and leam the following : 



6- 


r-6 = 


7-^7 = 


36 H 


1-6 = 


6H-6 


12- 


h6 = 


14-5-7 = 


42 -H 


i-7 = 


7-5-7 


18- 


1-6 = 


21 H- 7 = 


42 -■ 


r-6 = 


14-^7 


24- 


r-6 = 


28 -T- 7 = 


30 H 


r-6 = 


18 : 6 


30-. 


r-6 = 


35 -f- 7 = 


35^ 


1-7- 


21 : 7 


36-^ 


i-6 = 


42-^7 = 


49 H 


1-7- 


54-^6 


42-; 


r-6 = 


49^7 = 


24 -H 


1-6 = 


56 :7 


48^ 


1-6- 


56 : 7- 


12- 


r-6 — 


48 : 6 


54 H 


f-6 = 


63^7 = 


70 H 


-7 = 


63 : 7 


60 H 


r6 = 


70-5-7 = 


60 H 


-6 = 


28-5-7 



Fourth Exercise. 

1. Make 18 a's on your slate thus: 
aaaaaaaaaaaaaaaaaa 

Then mark them off into groups of 9 each. How many 
such groups will you have ? How many 9's in 18 ? How 
many times 9 are 18 ? 18 -=-9= how many ? 

2. Make 36 a's on your slate thus : 
aaaaaaaaaaaaaaaaaa 
aaaaaaaaaaaaaaaaaa 

Then make 9 large circles 
thus: 

Then ruh out one a and 
put it in one of the circles. 
Then ruh out another a and 
put it in another circle. Then 
another and another, till you 
have one a in each circle. 
Then go round again and 
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put another a in each of the circles, till you have 2 a's in 
each circle. Then go round again, putting another a in 
each circle, till all the 36 a's are used up. How many d^ 
will there be in each circle ? Jf you divide 36 into 9 
equal groups, how many are there in each group ? 
36-1-9= how many ? Why ? 



3. 



Copy, fill out, and learn the following: 



8-^8= 
16-^8= 

24-r-8 = 

32^8= 
40-^8= 
48^8= 
56-^8= 
64-j-8= 
72^8= 
80—8= 



9-T-9= 
18-^9= 
27 -=-9= 
36-^-9= 
45-^9= 
54-^9= 
63-^-9= 
72^9= 
81-^9= 
90-^9= 



72. 



9= 



72-^-8= 
8-^8= 
9-T-9= 
80-r-8= 
90—9= 
16-^8= 
18-^9= 
24 



8= 

48-r-8 = 



27-^9: 

32-T-8: 



36 
40 



45 -T- 9: 
56-T-8: 
63-^9: 
64-f-8: 

81H-9: 

54^9: 



9: 

8: 



Fifth Exercise. 

1. How many 10*3 are there in 20 ? How many in 30 ? 
In 40? 

2. 40^10= how many ? 30-^10= how many ? 

3. How many I's in 6 ? 6-T-l=how many? How 
many Ts in 7 ? 7-t-1= how many ? 

4. Mary has 80 needles in 8 papers, with the same 
number in each paper. How many needles in each 
paper? 



f 



90 
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5. If Mary puts her 80 neodles up in papers of 10 nee- 
dles each, how many papers will ehe have? 80-^8= 
how many ? 80-^-10= how many ? 

6. John has 60 cents inhis bank. If he takes ont 10 
cents each day, how many days before his money will be 
gone ? How many times can yon take 10 out of 60 ? 
60-4-10= how many ? 

7. Copy, fill out, and leam the following : 



10-i-10= 


l-i-l = 


50-^10= 


3-^ 1 


!!0-f-10= 


2h-1 = 


8-^ 1= 


3-i- 1 


30-i-10= 


3-Hl = 


30-^10= 


60-HO 


40 -=-10= 


4-Hl = 


70-i-10= 


80-T-lO 


60-^10= 


5-i-I = 


7-i- 1= 


6-4- 1 


60-^10= 


6-^l = 


4-!- 1 = 


90 -HO 


70-M0= 


7*1= 


10-j-10= 


6+ 1 


80-i-10= 


8-^l= 


1-=- 1 = 


9+ 1 


90-i-10= 


9-5-1 = 


20-i-10= 


100-7-10 


100-hlO= 


10.^1 = 


40-f-10= 


10-H 1 




Sixth E 


xerolM. 





1. Here is a beautiful pansy. 
How many blossoms are there on 
it? If you make 3 bouquets 
and put 3 of these pansies in 
each of them, how many panaies 
will remain ? How many 3'a in 
8, and how many over ? 
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2. John had 15 cents and gave 4 cents apiece for 3 
oranges. How many cents did he have remaining P How 
mBmy Barnes can you take 4 from 15 ? How many will 
remain after yovi iia¥6 taken 4 from 15 as many times as 
you can ? 

3. Are there 4 2's in 7 ? How many 2's are Ihereii 7 f 
Is there any remainder after you have taken 3 2^s from 7? 
What is it ? 

4. How many are 5 times 7 ? 6 times 7 ? How many 
7's are there in 38, and how many over ? How many 7's 
in 40, and how many over ? How many 7's in 37, and 
how many remaining ? 

5. If you divide 12 into as many 5's as you can, how 
many 5'8 will you have, and how many remaining ? If 
you divide 23 into as many 6's as you can, what will the 
remainder be ? 3 x 6= how many ? 4x6= how many ? 
Are there 4 6's in 23 ? 

6. Say the "3 times "of the Multiplication Table. Are 
there 2 3's in 17 ? Are there 3 3's in 17 ? Are there 4? 
Are there 5 ? Are there 6 ? How many 3's are there in 
17, and how many over? 

7. Say the " 6 times " of the Multiplication Table. Are 
there 3 6'b in 27 ? Are there 4? Are there 5 ? If you 
divide 27 into as many 6's as you can, how many 6's will 
you have, and what remainder ? 

_ 8. Say the " 8 times " of the Multiplication Table. Are 
there 3 8's in 47 ? Are there 4 ? Are there 5 ? Are 
there 6 ? How many times is 8 contained in 47, and 
how many remain ? 



9a DIVH^ION.-^EXEHCISES FOR 



Seventh Exercise. 

1. Say the *^4 times" of the Multiplication Table. Are 
there 3 4's in 27 ? Are there 5 4^8 in 27 ? Are there 6? 
Are there 7? How many 4's in 27, and what is the re- 
mainder? 27-^4 are how many, and what is the remain- 
der ? 

2. John had 35 cents and bought 8 lead-pencils, at 4 
cents each. How much money had he left ? How many 
4's in 35, and how many remain ? 

3. Copy, and fill out the following: 

14-^-3= and remainder. 

4= and remainder. 



22 

18-5-4= and remainder. 

37-7-5= and remainder. 

40 -=-6= and remainder. 

51-^7= and remainder. 

78-^9= and remainder. 

67-^8= and remainder. 

80-T-9= and remainder. 



Drill Exercise.* 



1. Add 2, 3, 4, subtract 6, multiply by 7, divide by 3, 
subtract 5, add 7, divide by 3, multiply by 8, divide by 6, 
add 9, add 7, divide by 5, divide by 2, add 8, 3, 9, 2, 4, 
divide by 7. What is the result ? 

* We repeat that this character of exercise, either wholly oral or by means 
of blackboard, arithmetical roll, or lattice, most be constantly kept up. No day 
should pass in a primary school without more or less of this drill in combining 
numbers. 
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2. Add 5 to 7, subtract 8, multiply by 3, add 9, divide 
by 7, add 8, subtract 9, add 6, multiply by 7, add 8, divide 
by 8. What is the result ? 

3. From 13 subtract 8, multiply by 4, add 6, add 4, add 
2, divide by 4, divide by 2, multiply by 7, add 8, divide, 
by 9. What is the result ? 

4. Divide 54 by 6, divide by 3, multiply by 9, add 8, 
add 10, divide by 9, multiply by 6, add 5, divide by 7, 
multiply by 2, multiply by 7, add 2, divide by 8, multiply 
by 6, add 9, divide by 7, divide by 9, subtract 1. What 
is the result ? 

6. Divide 27 by 9, multiply by 3, add 5, add 4, divide 
by 6, multiply by 8, add 8, add 4, divide by 6, multiply 
by 7, add 7, divide by 7, multiply by 9, add 1, divide by 8. 
What is the result ? 

6. Divide 56 by 7, multiply by 6, add 6, divide by 9, 
multiply by 7, add 7, 3, 6, 4, 1, divide by 9, multiply by 

8, add 10, 10, 5, divide by 9. What is the result ? 

7. From 15 subtract 9, add 2, multiply by 8, add 6, 
divide by 10, multiply by 9, add 1, divide by 8, subtract 
1, taultiply by 7, add 7, divide by 9. What is the re- 
sult? 

8. Divide 56 by 7, divide by 2, multiply by 8, add 3, 
divide by 7, add 4, multiply by 6, add 9, divide by 7. 
What is the result ? 

9. From 13 subtract 8, multiply by 6, add 6, divide by 

9, multiply by 8, add 4, divide by 6, subtract 6, multiply 
by 3. What is the result ? 



SECTION II. 

FRACTIONS. 



Purp08e>-~^ teach the tignification of the frac* 
tiom i, 1, i, \, \, 1, \, \, \, i, \, etc., to tenths itietatiye. 
ana hoff to get a^y such fractional part of a nutn' 



Fint Exeroiie. 

1. If joD cut an apple into % 
parts of joat the same size, what do 
yon call oae of the parts? If you 
eat an apple into 1 parts bo that 
one of tiie parta shall be larger than 
the other, will either of the parts be 
a half an apple? In tlie lower pic- 
tare, is the part of the apple on the 
right more than half the apple, or 
less than half? 

2. When you divide anything into halves, how many 
ports do you make of it ? How many halves iu the whole 
of anything P Which half of an orange ia the larger ? 





FRACTIONS. 

Z. IntohowmanypartsiBthifi 
apple divided ? Are the parts 
of equal size? What is one of 
the 3 equal parte of anjthing 
called? Ans. One Third. 

4. lato how manypartsia this 
^iple divided? Is this apple 
divided into thirdfi ? Whynot? 

5. How many thirds are there 
in the whole of anything ? 
Which third of an orange is 
the largest ? If yon divide an 

ftpple into thirds and give away two of them, how many 
will yon have left ? What part of the apple will you have 
left? What pact will yon have given away? 

6. Here are 10 cherries on a 
phite. If you divide them equally 
between two girls, what part of 
the cherries will each girl have 
How many will each girl have ? 

One-halfof lOis how many? 10-i-2= how many? By 
what must yon divide a number to get one-half of it ? 

t. Here are 12 nuts. If you 
divide them equally among 3 
boys, what part of the nuts will 
each boy receive ? How many 
nuts will each hoy have ? 12-f- 

8 = how many ? By what must we divide a number to 
get one-third of it? 



SIGNIFICATION OF 



8. One-half is written ^ 
One-third is written \. 
Two-thirds is written \. 



What does i mean ? What does \ mean ? Wliat does 


Imean? 






9. Copy and fill ont the following: 




Jof 8= 


J of 18= 


5 of 0= 


5 of 3= 


iof 9= 


1 of 18= 


\ of ia= 


1 of 15 = 


J of 6= 


\ of 16= 


i of 9 = 


\ of 18= 


i of 6= 


J of 21 = 


1 of 21 = 


tof 1 = 


i of 10= 


J of a= 


j of 30= 


iof 1 = 


1 of 4= 


1 of 3= 


\ of 27= 


1 of 1= 




Second 


Exercise. 






1. Into how many equal parts 
is this apple divided '' If any- 
thing is divided into four eqnai 
parts, what are the parts called ? 
Ans. Fourths How many 
fourths in the whole of any 
thing ? 

8. If John has a cake and gives one fourth of it to 
Henry, one-fourth to Mary and one fourth to Jane, how 
much has he left '' 

3. K you divide 13 flowers equally among four boys, 
what part of them all does one boy gef How many 
flowers does one boy get? One-fourth of 13 is how 
many P 12 4- 4 = how many ? By what do you divide 
to get one-fourth of any number F 
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4. luto how many parts is 
this apple divided? Are the 
parts equal 't If anything is 
divided into 5 equal parts, what 
ia any one of the parts called ? 
Ans., Fifths. How many fifths 
in the whole of anything? 

5. If James pves away three- 
fifths of his melon, how many fifths will he have left ? 
Into how many parts must a melon be divided so that the 
parts shall he fifths ? How many fifths in a whole melon ? 

6. Henry has 15 nuts, and divides them equally he- 
tween 5 boys. What part of all the nuts does one boy 
receive ? If 2 of the boya put their shares together, 
what part of all the nnte will they make ? One-fifthand 
one-fifth make how many fifths ? 

t. How mfuiy nuts are one-fifth of 30 nuts ? 30-r-5= 
how many ? 

8. How many are two-fifths of 20 nuts? Three-fifths? 
By what do you divide to get one-fifth of any number ? 

9. One-fourth is written J. One-flfth is written \. Two- 
fourths is written J. Two-fifths is written |. The num- 
ber above the short line shows how many fourths or fifths 
are meant. 

10. What does i mean ? What does J mean ? Whatf? 

11. Copy, and fill out the following: 



J of 18= 


} of 20= 


\ of 35= 


\ of 30= 


\ of 10= 


} ot 12 = 


\ of 45= 


\ of 30= 


\ ot 30= 


} of 32= 


\ of 25 = 


t ot 30= 


t of 40= 


J of 10= 


1 of 10= 


{ ot 30= 


i of 32= 


\ of 35= 


\ ot 15= 


\ ^<A % 
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I 




Third Exercise. 

1. Into how many parts is 
this apple divided ? Are the 
parts equal? One of the 6 
equal parts into which the 
whole of anything may be di- 
vided IB called a sixth. How 
many dxtha in the whole of 
anything ? 

3. One of the six equal 
parts of the apple is called what P Then 2 of the six 
eqnal parts would be what? Three ? Four? Five ? 

3. You see that one-fourth of the whole of anything is 
one of the 4 equal parts of it. One-fifth is one of 5 equal 
parts. One-sixth is one of 6 equal parts. What, then, is 
one-seventh of the whole of anything? One-eighth? 
One-ninth ? One-tenth ? 

4. If an apple is divided into 7 equal parts, what is one 
of the parts cftUcd ? What are 3 of Uie 7 equal parts 
called? Three? Four? Five? 

Six? Seven? 

5. Here is the whole of an 
apple which has been divided 
into 8 equal pieces. Part of the 
pieces are on one plate, and part 
are on the other. How much 
of the apple is on the upper 
plate? How much on the 
lower? 
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6. If you have 36 nuts and divide them equally among 
9 boys, what part of the whole does one boy get ? How 
many nuts does one boy get ? How many do 2 boys get ? 
Three boys ? Three-ninths of 36 are how many ? How 
do you get one-ninth of any number? 

7. What does i mean ? ^P i? |? i? i? ^? 

8. What does I mean ? |? }? f? |? f? 4? f? 

V 4? I? I? i? V V *? *? A? A? A? 



Fourth Exercise.* 



1. Copy, and fill out the following: 



f of 12= 
I of 10= 
f of 14= 
f of 18= 
J of 12= 
\ of 16= 
VV of 40= 
\ of 30= 
4 of 35= 
I of 42= 



I of 50= 
f of 21 = 
f of 54= 
\ of 63= 
i of 81 = 
i of 56= 
I of 40= 
f of 24= 
\ of 32= 



4 of 56= 

f of 81 = 

I of 72= 

^ of 90= 

X of 90= 

^ of 80= 

I of 72= 

I of 64= 

i of 72= 

A of 70= 



f of 72= 

2. Write in figures on your slate, one-half, one-third, 
two-thirds, three-fourths, five-eighths, three-eighths, 5 
sixths, 4 sevenths, eight-ninths, 5-ninths, three-tenths, 
7-tenths, 4-ninths, 2-ninths, 2-fifths, two-sevenths. 



• EzerciBes of this character Bhould be aesigned by writing them on the 
blackboard until they can be performed with the ntmost ease. It affords an. 
excallent drill In division and mnltiDlicatioii. 
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Finh ExerciM.* 

1. Here are how many 
whole apples ? How many 
half apples? How many 
in all? We write Three 
and ahalf thuB: 3^. 

2. How many whole 
apples are there in thia 
picture ? How many 
pieces? What are the 
pieces — halves, thirds, or 
quarters ? The number 
of apples in this picture is written thus 2| Can yon 
t«ll what 2| means ? 

3. Bead the following: \^, %^, 4^, 5|, %\, Gf IO4. 

i. Tliere are 5 apples on 
the plate. If John takes half 

and Henry half, how many 

will each have ? Write the V^|^N^^^^^^ ) 
number. 

5. If 7 apples are divided equally among % boys, how 
many will each boy have? If each boy takes 3, how 
many will remain ? What must they do with that ? 
What does 3^ mean ? 

6. If 15 apples are to be divided equally between 4 boys. 




■Ding of such mixed ni 
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how many will each boy have ? If each boy takes 3 
apples, how many will be left? If now these 3 apples 
which are left be divided into fourths, how many fourths 
will they miake ? Now if these 12 pieces are divided 
equally among the 4 boys, how many of them will each 
boy get ? How many whole apples will each boy have ? 
How many fourths ? What is 4| ? 

7. If 14 apples are divided equally among 3 boys, how 
many whole apples and how many thirds will each boy 
get ? 14-T-3= how many, and how many over ? 

8. If 30 apples are divided equally among 7 boys, how 
many whole apples will each boy have ? 30 -f- 7 = how 
many, and what remainder ? After each boy has received 
his 4 whole apples, how many apples are there left ? In 
order to divide an apple equally among 7 boys, into what 
parts must it be divided ? If each of 2 apples is divided 
into 7 parts, how many parts are there ? How many 
whole apples and how many sevenths will each boy have ? 

9. If 35 oranges are divided equally among 8 boys, how 
many will each boy have ? Will he have 4| or 4| ? 



Practical Exercises. 



!• John and James bought a melon worth 8 cents, 
which they are to share equally. How much ought each 
to pay ? What part of tlie price must John pay ? ^ of 8 
is how much ? How do you get \ of any number ? 

2. John, James, and Henry bought a pie worth 1 2 cents, 
which they are to share equally. How much must each 
pay ? What part of the price mu€»t H^wrj ^^*l ^^<js^ 
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do you get \ of any number ? How much must John 
and James together pay ? What part of the pie do John 
and James together own ? | of 12= how much ? 

3. Mary and Jane bought a doll for 63 cents. Mary 
paid \ of the price. What part of the price did Jane pay ? 
I of 63 = how much ? f of 63 = how much ? How 
many cents did Mary pay ? How many did Jane pay ? 

4. Henry started to market with 56 eggs, but broke ^ 
of them. How many did he break ? What part of the 
eggs remained unbroken ? How many eggs were un- 
broken ? 

5. Mary's hen had a brood of 12 chickens, but a hawk 
caught f of them. How many had she left ? If f were 
caught, how many thirds remained ? ^ of 12 = how 
many ? 

6. John's suit — coat, vest, and pantaloons — cost 9 dol- 
lars. The coat and vest cost f of the whole. What part 
of the whole did the pantaloons cost ? How many dollars 
did the pantaloons cost ? 

7. Mary has f of an apple, Jane f , and Henry the rest. 
How much of the apple has Henry ? 

8. If one cord of wood costs 6 dollars, how much will 
^ of a cord cost ? i of a cord ? f of a cord ? 

9. I had 21 dollars, and spent ^ of it for a pair of boots, 
and ^ for a coat. What part of my money had I left? 
How many dollars ? 

10. Our cistern was entirely dry on Saturday. But it 
rained on Sunday, and filled it \ full. On Monday it 
rained again, and the cistern filled up so that it was ^ 
full. How much ran in on Monday ? 



SECTION III. 



DENOMINATE NUMBERS. 



Purpose. — ^o teacfi a few of the more common 
denominations of measure, weight, and money, so 
that the pupil shall have a clear conception of each, 
and a knowledge of their mutual relations* 



First Exercise. 



UNITED STATES MONEY. 

1. What is this a picture of? What 
is such a piece of money taade of? 

^nMoer.-^This is a picture of our common cent» 
which is made of bronze. Bronze is copper and 
tin melted together. 

2. What is this a picture of? What 
is such a piece of money made of ? How 
many cents is such a piece worth ? 

?>. How many cents is a half dime? 
How many cents in 2 dimes? In \\ 





\ 
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i. Here are two 
pieces of money. 
What are they? 
Which is the most? 
If they are both 
dollars, why is it that one is 1 
so much larger than the other ? 
Will the little one buy just as 
much as the big one ? How 
many oenta is a dollar worth ? 
How many dimes in 100 cents? 100-j-10=tow many 
How many dimes make a dollar ? 

5. What pieceof money isthia? 
What is it made of? How many 
dimes in a dollar? Then how 
many dimes is a half-dollar worth? 
Five dimes are how many centa? 
How many cents in a half-dol- 
lar? 

6. What are these pieces ? 
Which is worth the most? 
Why is one so much larger 
than the other? How many 
dimesinabalf-dollarV Then 
how many 5-cent nickels does' it take to make half a 
dollar? How many half-dimes make a half-dollai'? 

7. Here is a quarter of a dollar. How 
many quarters of a dollar does it take 
to make a half-dollar? What part of 
a half-dollar is a qoarter-dollar ? How 
many 5-cent nickels does it take for 
half a dalhr? Then how many !oi 
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a quarter of a dollar? How many cents in a half-dime ? 
How many half-dimes in a quarter-dollar ? How many 
cents in a quarter-dollar ? 

8. What is a ten-cent piece called ? What is a 50-cent 
piece called ? What is a 25-cent piece called ? 

9. Learn this 

TABLE OF UNITED STATES HOKEY. 

10 cenU = 1 dime, 
10 dime8 = 1 dollar. 
25 cenU = \ dollar. 
50 cenU = J dollar. 

9. John bought an arithmetic for half a dollar^ a slate 
for 2 dimes, a sponge for half a dime, and a pencil for a 
cent. How much did all cost him ? 

10. The character $ signifies dollars, and is written be- 
fore the figure or figures telling how many. Thus, $8, 
means 8 dollars. $23 means 23 dollars, etc. 

11. Figures representing cents are written right after 
those representing dollars, with a period, called a Decimal 
Point, between the dollars and cents. Thus, $12.15 
means 12 dollars and 15 cents. $58.37 means 58 dollars 
and 37 cents, c, or ct, is used as an abbreviation for cents. 
Thus, 28 (?., or 28 ct, is 28 cents. 

12. Read $62.25; $5.18; $7.30; $19.03. The last is 
19 dollars and 3 cents, since 03 is just the same as 3. Wo 
haye to put the before the 3 when we write dollars and 
cents together; otherwise we could not tell whether the 
3 did not mean 30 cents. Thus, $19.3 would be the same 
as $19.30. 

13. Read $8.05; $8.50; $10.10; $10.01; $0.58; $0.23; 
$100; $100.05. 
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Second Exercise** 

MEASURES OF LENQTH.t 

1. When we wish to tell how long anything is, we saj 
it is so many inches, feet, yards, rods, or miles. You will 
need to learn jast how long each of these measures is. 
This short line is 1 inch long, and the long one is 3 inches 
long. 




2. Get a little stick, or a little narrow slip of paper, and 
cut it off just 1 inch long ; that is, just as long as the 
short mark. Then make a mark on your slate 4 times as 
long as your inch measure. Make another 5 times as 
long. Make another 6 inches long. Another 7 inches 
long. 

* The exerciBes following these tables are only given as epecimens of what 
the teacher should do in connection with the memorizing of the tables by the 
papils. It is specially true on this subject that no book can supply what the 
pupil needs. He must learn to judge of measures and weights— i. e.y to have 
some just conception of magnitudes and quantities, and to measure them by 
the proper apparatus, as measuring-rulers, rods, cups, weights, etc. 

t No good work can be done in this subject without a little apparatus. 
Thus, for length, a foot-ruler, divided into inches, and a yard-stick, divided on 
one side into feet and on the other into halves, quarters, and eighths, as on the 
dry-goods merchants counter. These the pupils must handle and apply. 
Practice in guessing, and then testing the guess, will be entertaining and prof 
itable. The apparatus needed for other uses will be specified in its place. 
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3. Is this page 5 inches wide ? Is it 4 inches wide ? Is 
it any more than 4 inches wide ? How long is this page ? 

4. Get another stick long enough so that you can cut 
off a piece just 12 times as long as your inch measure.* 
A stick that is 12 inches long is just a foot long. So we 
say, 12 inches make 1 foot. Or we write it, 12 inches = 
1 foot 

6. How many inches long is your desk ? Do you think 
it is a foot long ? Is it a foot wide P 

6. Learn the following 

TABLE OF LINEAR MEA8XJBES. 

12 inches = 1 foot 
3 feet = 1 yard. 
5| yards = 1 rod. 
320 rods = 1 mile. 

Abbreviations. — in. stands for inch, or inches ; ft, for 
foot, or^eet ; yd. for yard, or yards ; rd. for rod, or rods ; 
and mi. for mile, or miles. 

7. Do you think the door is a yard wide ? How many 
yards high do you think it is? 

8. If a door is two yds. high, how many feet high is 
it ? How many feet long is a blackboard that is 3 yds. 
long? 

9. How many yards make a rod ? Do you think this 
room is a rod wide? Is itmore than a rod wide? How 
many rods long do you think it is? 



* The teacher should allow (require^ if necessary) each pnpll to have «iich 
sticks, and measure with them. 
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10. How many rods wide do you think the school-yard 
is ? If you had a stick 1 yard long, could you measure 
and find out how wide the yard is ? How many times 
the length of the yard-stick does it take to make a rod ? 

11. How many feet long is a yard ? How many feet is 
a half a yard ? How many inches in a foot ? How many 
inches in one foot and a half? How many inches in half 
a yard? 

12. This ruler is divided as a yard-stick is usually, only 
it is but 3 in, long instead of 3 ft. What part of the 




whole length is it from either end to the two dots ? What 
paiii from either end to the one dot nearest that end? 
What part is it from the one dot to the two dots ? How 
many fourths of a yard in a half-yard ? . 

13. Do you know what other name we give to one- 
fourth of anything ? We often call it a quarter. How 
many inches in a half a yard ? How many in a quarter 
of a yard ? 

14. If there are 9 in. in a quarter of a yard, and 4 quar- 
ters in a yard, how many inches are there in a yard ? 

15. How many inches in a half a foot ? How many in 
a quarter of a foot ? 

16. How many inches in \\ft ? In \\ft ? 



Note.— The teacher shonld give the pnpilB as good an idea of a mile as pos- 
sible, by referring to distances with which they are fomiliar, as to some bonse 
a mile off, a half-mile off, 2 miles off, etc. Also by the time it takes them to 
walk a mile, etc. Such questions as this will help : Would it tire yon to walk 
aroAf Two rods? A mile? Two miles? 
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Third Exercise.* 
MEASURES FOR LIQUIDS. 




1. If yon were to go to the grocery to buy molasses, or 
kerosene, or vicegar, how would you tell the groceryman 
how much you wanted ? Which is the more, a pint or a 
quart ? Which is the more, a quwt or a gallon ? Do you 
know about how large a cup it tjikes to hold a pint? A 
pint cup will hold about twice as much ae a common tea^ 
cup. 



• To tCBLta UiIb subject proper!;, a ^Hon mes»nre, qalrt meaenre. and pint 
measure arc ee^eutUl- Fill the quart inefuiiTe from tbe pint, and lAce versa. 
AUo the BftlloD trom the qiurt, etc. BaU-galloiu and half-pint* are neefol 
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2. Learn the following 

TABLE OF LIQUID MBA8T7BES. 

2 pints = 1 qimrt. 

4 quarts = 1 galUnu 

Zl\ gallons = 1 barrel. 

Abbreviations.— pt. stands for pint, or pints; qt, for 
quarts or quarts; gah for gallon^ or gallons; and bbl. for 
barrel, or barrels. 

3. Do you think a common water-pail holds a gallon ? 
Do you think it holds 2 gal ? 3 gal ? 4 gal. ? 

4. Do you think that a common drinking tumbler 
holds a quart ? Do you think it holds a pint ? How 
much do you think it holds? 

5. I have heard a boy who was yery thirsty say that he 
could drink a gallon. Gould he ? Gould he drink a 
pint? A quart?* 

6. If you wanted to measure out a gallon of water and 
had nothing but a pint cup to measure with, how many 
cupfuls would you have to take ? 

7. What part of a quart is a pint? What part of a 
gallon is a quart ? 

8. How many pints in 7 qt. ? 

9. How many quarts in l(i pt. ? 

10. How many quarts in 10 gal. ? 

11. How many pints in 3 gal. ? 



* In such ways and by allowing (requiring) tlie pupils to use the measures, 
seek to give them correct notions of these measures. Let them find out by 
actual trial that 3 pints > 1 quart, and that 4 quarts = 1 gallon. 
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Fourth ExerciM.* 
MEASURES FOR GRAINS, 8EEa>S, ETC 

1. Here are two cnpa, and 
each is called a quart cup. 
Are they of the same flize? 
Measure tbem and see which 
is the wider. 'Wliich is the 
higher? Well, the smaller 
one is snch a quart cnp as we meaBure milk, water, vine- 
gar, or any liquid in ; while the larger is such a quart cnp 
Bs we use to measure seeds, grain, and any dry substances 
which we wish to measure in this way. So you see that 
a quart of wheat is more than a quiu't of water. So also 
a pint of com is more than a pint of milk. It takes 
about 7 quarts of liquid measure to make as much as 6 
quarts of dry measure ; f because the quart cnp by which 
we measure liquids is so much smaller than that by vhioli 
we measure grain, seeds, and other dry substances. 

2. Learn the following 

TABLE OF DEK MBASUSBS. 




2 pints = 1 (/uart. 
8 quarts = 1 peck. 
4 pecks = 1 bushel. 



• For teMhlDB the Diy Memaits, i pint mtaBure, a qu»rt meEirare, a four- 
quart msBinre, peck msasiire. and balf-bnehel meaeDre are Important A 
boebel baeket would alao be well. 

t Bj alt meaDB bave the poplli eee this and all klodred Acts eiemplfDEd 
ttllh the meuum themBetvea, 
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Ablrevi(dions.—pJc. stands for peck, or pecks; and bu> 
for bushel, or bushels. 

3. Do you think a common wooden water-pail will hold 
a bushel ? Will it hold a half-bushel ? Will it hold a 
peck ? * 

4 How many common wooden water-pailfuls of corn 
do you think it would take to fill a bushel basket ? 

5. Do you think you could carry a peck of corn ? 
Could you carry a bushel ? Two bushels ? 

6. You have seen flour-barrels, have you not? Hoi«/ 
many bushels do you think a flour-barrel holds ? 2 Jm. F 
3Jw.? 4*t^?t 

7. Do you think that a boy can put a peck of nuts in 
his pocket ? Can he put a bushel of nuts in his pocket f 
Can he put a quart in ? A pint ? 

8. How many pints does it take to make a peck ? 

9. How many pecks in 5 ^. ? 

10. How many half-bushel measures full does it take 
^ to fill a two-bushel bag ? 

"s 11. If I want to measure out a bushel of wheat and 
have only a quart cup to do it with, how many cupfuls 
must I take ? 

12. If I wish to measure out 5^ Jw. of corn, how many 
times must I fill the half-bushel measure ? 

13. What part of a quart is a pint ? 

14. What part of a peck is a quart ? 

15. What part of a peck is 2 qt.^ Three quarts? 
^qt? 6qi.? 6qt.? 1 qU S qt? 

* Snch a pail holds about 10 liquid quarts, or about a pint over a peck. 

t Snch a barrel is 27 inches deep and about 18 Inches in diameter, and hence 
iolds about 104 dry quarts. 
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16. What part of a basbel is a peck ? 2 ph ? 3 ph ? 

17. How many pecks in a half-bushel ? 

18. How many times will you have to fill the 4-quart 
measure to make a half-bushel ? How many times to 
make a bushel ? 



Fifth Exercise. 
WEIGHTS AND WEIGHING. 

1. If you were to go to the grocery to buy some tea, 
coflfee, or sugar, how would you tell the groceryman how 
much you wanted ? Would you tell him that you wanted 
a pint of tea, or a yard of coffee, or a gallon of sugar? 
How would you tell him ? Would a pound of sugar fill a 
gallon measure ? Which measure do you think a pound 
of sugar would come nearest to filling — ^a pint, quart, or 
gallon measure ? What would the groceryman use to de- 
termine how much sugar he gaye you ? (Scales.) 




2. Learn this 

TABLE OF AVOIRDUPOIS* WEIGHTS. 

16 ou'nces = 1 pound, 

100 pounds = 1 hundred-weight 

20 hundred-iveighi = 1 ton. 

* If the teacher thinks best, she can explain that this long word is thre« 
French words {avoir dupcids) put together, and means to have tveiffiU, ' 
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Ahhreviations,—oz. stands for ounce, or ounces; lb. for 
poundy or pounds; cwt for hundred-weight; and T, for 
ton, or tons. 

3. How many 5-cent nickels do you think it takes to 
make an ounce ? * How many to make a pound ? 

4. How much do you think a pint of water weighs ?t 
It weighs just about a pound. How many ounces, then, 
does a common teacupf ul of water weigh ? What part 
of a pound P 

5. How much does a quart of water weigh ? J How 
much does a gallon of water weigh ? How much does a 
common wooden pailful of water weigh ? You remember 
that we learned that such a pail holds about 10 quarts. 

6. How much do you weigh ? Do you weigh a ton ? 
A hundred-weight ? How many boys who weigh 50 lb. 
each does it take to weigh a hundred-weight ? § How 
many to weigh a ton ? 

7. Did you ever see a large load of hay drawn by two 
horses? Do you think such a load weighs a hundred- 
weight ? Do you think a span of horses could draw a ton 
of hay ? Can a span of horses draw a ton of boys and girls ? 

8. How many ounces in a pound ? How many in a 
half-pound ? How many in a quarter of a pound ? 

9. Four ounces is what part of a pound .? 8 oz. is what 
part of a pound ? 2 oz. is what part of a pound ? 

* An aToirdapois ounce = 487.6 grains, and a 5-cent nickel weighs 77.16 gre. 

t A quart weighs 2.0648 + lbs. A pint of water, therefore, is an excellent 
object with which to teach the papil what a pound is. 

X Teach them to sayn^aWy in snch cases ; also that the vessel Is not incladed. 

% This is beyond what the pnpil has been tanght : bnt it affords so good an 
iUastration, that it will be well for the teacher to explain it ; firsts howevtr^ Ut- 
Hng the doss try tkeirfutt strength on U. Very likely they can get it out 
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10. Hov many S-o;. weights would it take to maKe a 
pound? How many 4-o?. weigh ta? How maa; S-oz. 
weights ? 

11. How many ounces in \ lb. ? How many in 1^ lb.? 

12. Four ounces and 5 ounces and sis ounces together 
lack how many ounces of being a pound ? 

13. How many hundred- weight make a ton? How 
many make a quarter of a ton ? How many make a half 
ton ? 40 cw(. are how many tons ? 



Sixth Exerciae. 
WEIGHING WITH BALANCE.* 

LUereia A Balance. s>j..^v 

It is the simplest ma,- . ^ 
chine used for weigh- 
ing? All you have to : 
do is to put into one 
pan such weights as 
are equal to the 
amount you want 
to weigh, and pour 
the thing to be ' 
weighed into the 
other pan till the 
pans balance. 

3. If the man in the picture has a 3-ponnd weight and 

• The purpose of this and the Iwo following eiercleea Is to teach the papils 
how to weigh. Evei? prlioBry ecbool Fhould have a hslsDce with weights, a 
pair of Bteel'jarde, and a te( oCgrocer'' scales, sod the pupils thuold be (aught 
tonseUiein. 
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a 4-pound weight in one pan, how much coflEee will he 
have in the other to make them balance ? 

3. I wanted to find out how much a dressed chicken 
weighed, and put it into one pan, and then put into the 
other pan a 2-pound weight, and a 1 -pound weight, and 
an 8-02^. weighty and a ^-oz, weight How much did the 
chicken weigh ? 

4. On weighing a turkey, I found that I had a 5-pound 
weight, a 2-pound weighty a 1-pound weight, and an %-oz, 
weight How much did the turkey weigh ? 

5. A grocer, in weighing a roll of butter, put on a 2-B. 
weight, a l-lb. weight, an 8-o^. weight, and a 4-02^ weight. 
He said the butter weighed If lb. ? Was he right ? 



Seventh Exercise. 
WEIGHING WITH STEEL-YARDS. 



:^ '' "llt'' ' lio''' l D'' ' fe '' " ' l7"'" ' fe"'" ' b''"l4"''l3"' ' l2'' 




1. Here is a pair of steel-yards for weighing. A pail of 
butter is being weighed. You see that the\«ftV\^\i»xv'^ 
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on the hook nearest the large end of the bar^ and the 
man holds it up by one of the other hooks. If you were 
to take the small weight oflF the long bar, would the pail 
of butter stay up ? The small weight balances the large 
pail of butter just as a small boy can balance a large one 
on a see-saw. How is that ? If you put the weight nearer 
the hook, how will the steel-yards act ? If you put it 
further away than it now is ? At what figure does the 
weight balance the butter? Then the pail and butter 
weigh how much ? ♦ 

2. Count the large divisions of the bar. Each of these 
indicates a pound. Into how many small divisions is 
each of the larger divisions divided ? One-eighth of a 
pound is how many ounces ? Then each of the small di- 
visions indicates how many ounces ? 

3. In weighing a package, I found that the steel-yards 
balanced when the small weight was at the middle mark 
between 5 and 6. How much did the package weigh ? 

4. How much does a package weigh which requires the 
weight to be 2 small divisions beyond 10 toward the end 
of the bar, to balance it ? How much if the weight is 
between 7 and 8 and within 2 divisions of 8 ? How much 
if it is within 3 divisions of 8 ? 

5. If your pail weighs 2 lb, and you want 5 lb. of butter, 
where will the small weight be on the arm when you have 
enough in the pail? 

6. Where must the small weight be so that you shall 
have 4 lb, in the pail, if the pail weighs 1^ Ih ? 



* Bouhtless a ftiller explanation may be needed for many pnpils, bat the 
teacher can readily supply it, having the instmment before them. 
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Eighth Exerclie. 
WEiaHING WITH SCALES. 




1. Here are three aorta 
of weighing machiiica 
Tlie upper one, on the 
counter, is the commm 
grocer'a scales. Yon can 
Bee them at the grocery- 
store. The things to be weighed are put into the scale- 
pan, and then the small weight is moved on the bar till it 
balanceB what is in the pan. There are figures on the 
bar just as on the steel-yards, by which you can tell how 
much is weighed.* 



le store where tbeei 
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2. The scales in the left-hand side of the picture are 
called platform scales. The little girl who is standing on 
the platform of the scales is being weighed. The man is 
moving the small weight on the bar to find just where it 
balances, as you do on the bar of the steel-yards. How 
much do you think the little girl will weigh ? May be 
your teacher can go with you to some place where they 
have such scales and teach you how to weigh each other. 
Such scales are used for weighing heavy articles, like bar- 
rels of flour, quarters of beef, dressed hogs, etc. 

3. The other scales in the picture are called hay-scales. 
You see that they are just like the platform-scales, only 
larger. The platform is large enough so that a wagon 
loaded with hay can stand on it. The man stands at the 
bar to put the weight in the right place to make it bal- 
ance. You see that the wagon is weighed with the hay. 
How shall the man find out how much the hay weighs 
without the wagon? If the wagon and hay together 
weigh 29 cwty and the wagon alone weighs 7 cwL^ is 
there a ton of hay ? * 

4. If the little girl on the platform scales has a pack- 
age in her left hand which weighs 3 Z&., and the man 
6nds that she, with the package, weighs 48 ZJ., how much 
does the girl weigh ? 

6. If the groceryman puts up for me 6 ZJ. of sugar 
worth 9 cents per pound, how much must I pay him ? 



* Sncb qnegtiouB which are a little in advance of the pnpilB* stady Bhonld be 
thrown in occaBionally to create or keep alive a dejiire to go forward and learn 
new things. 
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Ninth Exercise. 



MEASURES OP TIME. 




1. Here is a picture of a clock- 
face. How many numbers are 
there around it? Into how 
many equal parts is the ring 
around the edge divided by the 
heavy marks ? Into how many 
equal parts are the spaces be- 
tween the heavy marks divided 
by the light marks? 

2. How many pointers are there on the face of the 
clock? Are both of the same length? Which is the 
longer, the one which points to 3 or the one which points 
to 12 ? These pointers are called hands. You can watch 
the clock and see that the hands move around the face. 
The long hand is called the Minute Handy and the short 
one the Hour Hand. To what number does the minute 
hand point ? To what number does the hour hand point ? 
Show in each of the clock-faces in the next exercise wliich 
is the minute hand and which the hour hand. 

3. Watch the clock in the room a little while and see 
which hand goes the faster. Can you see either of them 
go ? Watch the minute hand awhile and see if it does 
not go. Which goes the faster ? See how many you can 
count while the minute hand is going from one of the 
fine marks to the next. Can you count a hundred while 
the minute hand goes over one of these small spaces ? It 
takes it just 1 minute to go over one ot ^Scve^e «^"8vsife^» 
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4. Is a minute a long time, or a short time ? Could you 
go home in a minute ? Could you go to the door and 
back in a minute ? 

5. If it takes the minute hand 1 minute to go over one 
of the small spaces, how long will it take it to go from 12 
to 1 ? From 1 to 2 ? From 2 to 3 ? How long to go 
from 12 to 6 ? How long to go from 12 to 3 ? How long 
to go clear around ? 

6. If you can have patience to watch, you will find that 
the hour hand goes from any figure to the next while the 
minute hand goes clear around. It is just an Hour while 
the hour hand is going from any figure to the next one. 
How many minutes in an hour ? 

7. How long does it take the minute hand to go from 
12 to 3 ? What part of the whole way around is it from 
12 to 3 ? How many minutes in a quarter of an hour? 

8. How long does it take the minute hand to go from 
12 to 1 ? How many times as long does it take it to go 
from 12 to 6 ? How many minutes does it take for the 
minute hand to go from 12 to 6 ? How many minutes in 
half an hour ? 

9. How many minutes does it take the minute hand 
to go from 12 to 2? From 12 to 4 ? From 12 to 5 ? 
From 11 to 12? From 10 to 12? From 9 to 12? From 
8 to 12? From 7 to 12? 

10. From midnight to noon the hour hand goes just 
once around from 12 to 12. How long does it take the 
hour hand to go from 12 to 1 ? From 1 to 2 ? How 
many hours to go clear around ? Then from noon to 
midnight the hour hand goes around again. How many 

hours 18 it from noon to midnight? 
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11. From midnight to midnight again is called a day. 
How many hours in such a day ? About how much of 
the day is it light ? About how much is it dark ? 

12. K you have some kernels of com in a cup and 
count them out one by one, picking them out with your 
fingers and laying them on the table as fast as you con- 
veniently can, you will find that you can count out about 
60 in a minute. If you count out just 60 in a minute, the 
time it takes you to count out 1 is a second. How many 
seconds in a minute ? 

13. Learn the following 

TABLE OF MSASUBES OF TIME. 

60 seconds = 1 minute, 
60 minutes = 1 hour. 
24 hours = 1 day. 



Tenth Exercise. 



HOW TO TELL THE TIME OP DAY BY THE CLOCK. 

1. At noon the hands are 
both together at the number 
12. It is then 12 o'clock. One 
hour after noon the hour hand 
has gone on to 1, and the min- 
ute hand has gone clear around. 
It is then 1 o'clock. When the 
hour hand is at 2, where is the 
minute hand? What o'clock 
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is it then ? What o'clock is it when the hands are as on 
page 145 ? How long after 12 o'clock is 3 o'clock ? What 
time is it when the hands are 
as in this picture ? How long 
is it from 8 o'clock on to 12 
o'clock ? * 

2. What time is it when the 
minute hand is at 12, and the 
hour hand at 10 ? 

3. Where is the hour hand 
in this picture ? Is it before or 
after 11 ? When the hour hand 
was at 11, where was the min- 
ute hand ? How many min- 
utes does it take the minute 
hand to go from 12 to where it is 
in this picture ? How many min- 
utes is it then past 11 o'clock ? 

4. What hour is the hour 
hand nearest in this picture? 
Is it before or after 2 o'clock ? 
How long will it take the min- 
ute hand to get from where it 
is to 12 ? Where will the hour 
hand be then ? What time will 
it' be then ? Then what time 
is indicated in this picture? 
How long before 2 o'clock ? 

* These and the following are only given as specimen qneationfl indicating 
the manner of procedure. 
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5. What hour is the hour 
hand in this picture nearest? 
Is it before or after 5 o'clock ? 
How long wiU it take the min- 
ute hand to get from where it 
is to 8 ? How long to get from 
8 to 12 ? Then how long will 
it take the minute hand to get 
from where it is in the picture 
to 12 ? Where will the hour hand be 
is it then before 5 o'clock ? 




then ? How long 



Concluding Le88on. 

1. Days or the Week. — How many days in a week ? 
What are their names ? Ans, Sunday, Monday, Tues- 
day, Wednesday, Thursday, Friday, Saturday. What day 
comes after Tuesday? What day. comes before Friday? 
What day comes after Thursday ? 

2. Months. — A month is generally a little more than 
4 weeks. How many months are there in a year ? Ans, 12. 
Xame the months thus : January, February, March, April, 
May, June, July, August, September, October, November, 
December. What month comes after March? What 
month after October ? What before July ? What before 
May? 

3. The months are not all of the same length, but this 
little yerse will enable you to remember the number of 
days in each ; 
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Thirty days hath September, 
April, June, and November. 
By one more others vary. 
Save the month February : 
Twenty-eight this receiveth. 
Until leap-year* one more giveth. 

4. How many months have 30 days each ? How many 
have 31 days each ? Which is the shortest month ? How 
many days has the shortest month ? 

5. Which month is usually just 4 weeks long ? How 
many days over 4 weeks do the long months have ? In 
how many places do two long months come together ? 

6. January has how many days ? 
February has how many days ? 
March has how many days ? 
April has how many days ? 
May has how many days ? 
June has how many days ? 
July has how many days ? 
August has how many days ? 
September has how many days ? 
October has how many days ? 
November has how many days ? 
December has how many days ? 

7. Now who of you all can tell how many 31 + 28+31 
+ 30 + 31 + 30 + 31 + 31 + 30+31+ 30+31 make ? 
That is, how many days are there in a year ? This is a 
pretty difficult question for you, and you have not been 
taught in this book how to solve it. But the next book 
will teach you this and much more about numbers. 

* The teacher should explain what is meant by leap-year— i. «., in general 
everj 4th jear. 



f 
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FOR THIRD AND FOURTH GRADES 

(OR YEARS). 
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This Part is designed to give, in the shortest possible time, 
such practical knowledge of Numbers as will fit for the ordinary 
walks of life the mass of pupils who leave school by the end of 
the fourth or fifth year. Problems in all the common affairs of 
life, including Trade and Barter, and " Casting Interest," reckon- 
ing wages, etc., are included in goodly number. The plan is 
such that the Teacher can introduce more or less of theory as he 
deems best. 
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LESSON I. 

Reading Hundreds. 

1. Eead 576, 482, 564, 247, 768, 972, 846. 

Direction. The third figure from the right is hundreds, and the 
two at the right are read together, as you have learned. Thus, 576 
is read, " 5 hundred 76." 

2. Eead 428, 652, 987, 761, 246, 584, 989, 888, 777, 
347, 111, 512, 631, 065, 558, 441, 825, 252, 743, 356, 
841, 887, 778, 843, 788, 646, 504. 

The last is read " 5 hundred 4" 

3. Bead 708, 203, 609, 808, 604, 307, 703, 209, 902, 
505, 507, 605, 601, 408, 202, 302, 101, 520. 

The hist is read '' 5 hundred 20." 

4. Eead 430, 560, 720, 910, 850, 620, 720, 370, 280, 
490, 550, 660, 380, 540, 670, 760, 110, 300. 

The last is read *' 3 hundred." 

5. Bead 200, 700, 800, 582, 608, 570, 202, 900, 801, 
864, 763, 540, 403, 758, 307, 999, 770, 857. 



LESSON II. 

Reading Thousands. 

1. Eead 435621, 327468, 582643, 211423. 

DiRECTiOK. Point off the three right-hand figures thus, 435,631. 
Then read, "435 thousand, 631." 

2. Bead 581649, 876482, 937451, 685432, 115343, 
827541, 968421, 842611, 655555, 999999, 51247. 

The last is pointed 51,247, and is xeaA "* 5\ \\io\]L«»sA.'3tArv:* 
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1. A Thousand = 10 hundred, 

3. Read 48752, 40627, 576620, 8000, 7050, 5000, 
80808, 54000, 30004, 62005, 90045, 4000, 1000, 1008, 
5048, 2010, 6080, 1200, 4400, 87254, 30700, 502307. 



LESSON III. 

Readiny Millions. 

1. Eead 543476125. 

Directions. Point off three figuree in a peiiod, oounting from 
tlie rigK tlius, 543,476,125. Read, " 543 xniUion, 476 thousand, 125." 

3. A Million = 1000 thousand. 

2. Eead 185426542, 241562431, 63254110, 60430280, 
5000000, 80000000, 250000000, 1000000, 10000000, 
400000000, 58243703. 762431246, 3501428, 982476000, 
4027006, 3006580, 40564020, 8765400. 

3. Bead 482652, 12300041, 82070640, 30050027, 
825437216, 57000028, 340000340, 187546000, 1520000, 
2000000, 30040080, 76067070, 2010250, 9000009, 
762341543, 999999999, 111111111, 200200200. 

3. In writing numbers in figures, the single places are 
called Orders. 

4. The groups of Orders which we point off in order to 
read are called Periods. A full period is 3 orders. 

5. The right-hand period is called Units Period; 
the second to the left is called Tfiousands Period; 
and the third. Millions Period. 

4. Point out the orders and the periods in the preceding 
exercisea ot this and Lesson IL 
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LESSON IV. 

Writing Numbers in Figures. 

1. Write the following:* 

three hundred twenty-seven ; 
six hundred eighty-two ; 
eight hundred fifty-seven; 
four hundred ninety ; 
seven hundred one ; 
two hundred sixty ; 
four hundred forty-four; 
six hundred nineteen ; 
nine hundred thirty-six ; 
seven hundred eighty-two ; 
six hundred twenty-one ; 
five hundred ninety ; 
nine hundred ninety-nine. 

2. Write the following : * 

four thousand sixty-nine ; 

seven hundred twenty-five thousand, two hundred 

sixty-six ; 
five hundred forty-eight thousand, six hundred 

twenty-nine; 
8 hundred 27 thousand, 2 hundred 65 ; 
28 thousand sixty-three ; 
2 hundred thousand ; 
5 hundred 4 thousand ; 

* Before aBBlji^ing this exercise, let the teacher give sach instmction as shall 
enable the pupil to write the nambers on hia slate. (.^^ ibkA>icEKt% q-* fekKn.\k- 
xxTio, 23-35.) 



1 
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9 hundred 87 thousand, 8 hundred 51 ; 

three hundred 57 thousand; 

28 thousand, 42 ; 

3 hundred 61 thousand, nine hundred 73 ; 

6 hundred 25 thousand, 7 hundred 46 ; 

3 hundred 17 thousand, 8 hundred. 

3, Write the following : 

4 hundred 26 million, 7 hundred 83 thousand, 
9 hundred 18 ; 

eight hundred seventy-two million, five hundred 
sixty-four thousand, two hundred thirty-two ; 

89 million, 4 hundred 75 thousand, 6 hundred 61 ; 

ten million ; 

seventy-six million ; 

48 million, one hundred thousand; 

19 million, 19 thousand, 19; 

two hundred fifty-six million ; 

2 hundred million, 5 hundred 6 ; 

seven hundred sixty-eight million, two hundred 
forty-seven thousand, three hundred eighty-four. 

4, Write the following: 

seventy-three; fifty-six; 

three hundred thirty-seven; 

eight thousand, six hundred one ; 

ninety-seven thousand, three hundred forty-three ; 

three hundred thousand, five hundred eleven ; 

six millions, one thousand, twenty-five; 

forty-three million, seventeen ; 

two hundred thirty-three million, ten thousand. 



,-*-» 
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6. Write the following : 

2 thousand, 7 hundred 68; 
5 hundred 16 thousand, 8 hundred 71 ; 
nine hundred fifty-six thousand, six hundred forty- 
seven ; 
six hundred thousand, eighty-two ; 
2 million, 1 hundred 32 thousand, 7 hundred 17. 



LESSON V. 

Reading and Writing Decimals. 

1. Eead 428.6, 38.27, 516.246, 4.5, 3.06, 842.428. 

DiBECTiONS. The ( • ) is called the Decimal Point, and indicates 
that the number on the left is read as a whole number (i. e.j as you 
have learned), while the number at the right is lOths, if there is one 
place ; lOOths, if two ; thousandths, if three, etc. 

428.6 is therefore « 428, and 6 tenths ; " 88.27 is " 38, and 27 hun- 
dredths ;" and 516.240 is '' 516, and 246 hundredths.''* 

2. Bead 5.2, 18.51, 8.217, 43.02, 700.707, 500.003, 
482.06, 48642.503, 5468.027, 562.807, 4.75, 2.5, 3.25. 

3. Write 2 hundred 64, and 24 hundredths ; 

5 thousand, 6 hundred 56, and 2 hundred 34 thou- 
sandths; 
76 hundredths ; 
2 hundred 96 thousandths ; 

4, and 28 thousandths ; 

5, and 28 hundredths; 

* It Is left to the teacher to supply a more or less Aill exposition of the sub 
Ject, as circumstances may warrant. (See El. Abitb..^ c\uaL\>. %> ^^<^. \^ 



134 ADDITION, 

1 hundred 12^ and 5 tenths; 

2^ and 7 tenths ; 

3, and 4 hundredths ; 

1 hundredth ; 2 hundredths ; 6 hundredths ; 10 

hundreths ; 8 hundredths ; 
1^ and six hundredths ; 1> and 12 hundredths. 

6. Numeration Table. 

S § . ^ A 1^ 






at 



462875237431.568 246 



■V 



4th Period, 3d Period, 2d Period, let Period, Diksolkl Obdebs. 

BiUiona, Millions. Thousands. Units. 

V , ; 

Obdebs or Whole NuikBEBS. 



LESSON VI. 

Addition. 



(1.)* 


(2.) 


(3.) 


(4.) 


(5.) 


(6.) 


(7.) 


246 


134 


131 


171 


315 


413 


112 


482 


512 


413 


403 


481 


142 


221 


375 


342 


245 


315 


202 


234 


343 



* Before asBigning these examples, the teacher will need to explain what is 
called " carrying." 
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(8.) 


(9.) 


(10.) 


(11.) 


(12.) 


(13.) 


408 


1296 


7992 


1916 


. 7764 


3345 


56 


76 


9097 


5543 


6832 


678 


947 


432 


94605 


9782 


719 


8123 


(14.) 


(15.) 


(16.) 




(17.) 


(18.) 


$8571 


19336 


17777 




$6665 


139764 


7824 


6783 


8888 




5554 


76855 


3354 


2453 


9999 




4443 


32265 



7. The Sum of two or more numbers is the number 
they make when united. The sign +, called 'plus^ is 
the sign of addition. 

8. Addition VA the process of finding the sum of 
two or more numbers by means of a knowledge of the 
Addition Table* 

19. What is the sum of 3141, 1202, and 2332 ?* 

20. What is the sum of 1674, 3102, 4011, and 112 ? 

21. What is the sum of 12132, 41311, 23323, and 1101 ? 

22. What is the sum of 3421, 30124, 313221, and 1232 ? 

23. What is the sum of 1210 + 32124 + 613253 + 2110301 
+ 2101 + 87062 + 34026 + 548 + 27 + 184 ? 

24. What is the sum of 1012 + 32421 + 613352 + 2110103 
+ 2011 + 4706 + 3000 + 5060 + 8 + 40 ? 

25. What is the sum of 3121 + 21 + 1603 + 1032 ? 

26. What is the sum of 413 + 32132 + 32 + 4220 ? 

27. What is the sum of 12 + 3430 + 40 + 64213 + 104 ? 

28. What is the sum of 12 + 321 + 4231 + 821423 + 12 ? 

* Before aBBigning these examples, show how to write iium\^t^tcst %A.^!t2^kRRv« 
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29. Add 58432, 42806, 485, 70602, 7000, 4800, 30015, 
16, 58, 9, 738, 46300, 963058, 

30, Add 4375, 8649, 2763, 8005, 98732, 748, 25, 9763, 
584350, 493, 5471, 5888. 



? (31.) 


(32.) 


(33.) 


(34>) 


(35.) 


$54.36 


$4.75 


$18.41 


$250.00 


$175.50 


12.00 


2.63 


3.20 


182.37 


28.65 


4.83 


10.00 


6.18 


457.19 


41.12 


18.06 


5.00 


25.00 


52.25 


40.00 



36. Add $27.50, $182, $5.82, $48.16, and $210. * 

37. Add 7.4, 36.85, 428, 34.156, and 4.25. 

38. Add 70.248, 3.26, 54.27, 9.872, and 487. 

39. Add $5.20, $6, $12.41, $126, and $0.53. 

40. Add 8.295, 48, 34.7, 56.82, .84. 

41. Add 582, 3.5, 87, 40,806, 58, .93, .002. 

42. Add $2.25, $3.13, $5, 75 cents, $2, and 25 cents. 

43. Add $1 and 50 cents, $2, $3 and one-half, and $10. 

44. Add $5, $2.75, $4^, $2J, $6.75, and $lf 

45. Add .082, 180, .64, 2.8, 48.05, 59.67, and .846. 

46. Add 34.7, 58.96, .43, .008, 549, 34.7, .58, and 7.58. 

47. Add .25, 1.64, 10, 5.8, 116, 43, .267, and 75. 

48. Add 124.6, 437.85, 64.186, .942, 3.127, 96, 5, 8.21^ 
and 30. 

49. Add $1.12, $2.50, 34 cents, 8 cents, $2, 43 cents, 
and $1.50. 

* Before asBigning these examples, show how to write decimals for adding. 
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LESSON VII. 

Practical Problems. 

1. Jane went down town with $5. She spent 75 cents 
for an arithmetic^ 15 cents for a writing-book, $2 lor an 
umbrella^ 28 cents for a slate and some pencils, 65 cents 
a pair for 2 pairs of rubbers, and brought home 52 cents. 
Had she the right change ? 

2. By way of M. 0. E. R it is 56 miles from Chicago to 
Michigan City, 37 miles from Michigan City to Niles, 47 
miles from Niles to Kalamazoo, 36 miles from Kalamazoo 
to Marshall, 32 from Marshall to Jackson, 38 from Jack- 
son to Ann Arbor, and 38 from Ann Arbor to Detroit. 
How far is it from Chicago to Detroit ? 

3. In 1870 there were 8 cities in the United States 
which had over 200,000 population each, viz., New York, 
942,292; Philadelphia, 674,022; Brooklyn, 396,099; St. 
Louis, 310,864; Chicago, 298,977; Baltimore, 267,354; 
Boston, 250,526; Cincinnati, 216,239. What was the 
entire population of these cities? What of New York 
and Brooklyn together ? 

4. In a certain winter there were 10 considerable snow 
storms: in one there fell 8 inches, in another 15, in 
another 6, another 4, another 21, another 11, another 7, 
another 19, another 23, and in another 5. How many 
inches of snow fell during the winter ? 

5. A farmer brought 5 loads of wheat to market, which 
weighed as follows: the 1st, 2462 lb. ; 2d, IV^I lb.\ ^^^ 
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2581 II.; 4th, 1987 Tb. ; 5tli, 1868 lb. How much did all 
weigh ? 

6. My grocery bill for a week was, on Monday, %V^\ on 
Tuesday, $3.75; on Wednesday, 88 cents; on Thursday, 
%\ and 68 cents ; on Friday, %%\ ; and on Saturday, $1.57. 
What was my bill for the week ? 

7. I traded $3.67, and handed the clerk a $5 bill. He 
gave me change as follows : a 3^ piece, a 5# piece, a } of a 
dollar, and a $1 bill. Was it right? 

8. I bought a horse for $125 and sold it at a profit of 
$35. How much did I get for it? 

9. How many days were there in the spring months in 
1856 ? In the winter months ? In the fall months ? In 
the summer months ? Prove your results by adding them 
together. (See top of p. 126.) 

10. I bought a house for $3500, paid $1525 for improve- 
ments, and then sold it so as to gain $860. How much 
did I sell it for? 

11. Mrs. C. bought a bonnet for $7.84, some ribbon for 
$1.36, 2 pairs of gloves at $2.25 per pair, and handing the 
clerk a $20 bill, he returned a 5^ piece, a quarter-dollar, 
a $1 bill, and a $5 bill. Was it right? 

12. Mr. D. bought 13 horses; 3 at $175 each, 2 at $385 
each, 5 at $135 each, and 3 at $467, $300, and $275. 
What did all cost him ? 

The Teachers' Hand-Book contains more than 100 additional 
exercises in Addition^ and provision for an indefinite amount of 
drin« with little or no labor to the teacher.] 
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LESSON VIII. 

Subtraction. 





(1.) (2.) 


(3.) 


(4-) 


(5.) 


Prom 


587 576 


879 


627 


874 


Take 


435 234 


462 


124 


351 




(6.)* 


(7.) 


(8.) 


Minuend, 


4652 


2716 


57463 


Subtrahend, 3471 


1243 


24736 


Remainder, 1181 








(9.) 


(10.) 


(11.) 


(12.) 


(13.) 


80727 


506207 


402508 


604506 


703605 


45384 


49185 


84274 


89251 


78382 


(14.) 


(15.) 


(16.) 


(17.) 


(18.) 


38000t 


400300 


500200 


700400 


800500 


29326 


295246 


393186 


398327 


496478 


8674 










(19.) 


(20.) 


(21.) 


(22.) 


(23.) 


90307 


500000 


400000 


600000 


700000 


24628 


273827 


285458 


365879 


486347 



24. From 9642 take 8431. From 32478 take 12874. 

25. From 96472 take 32367, Subtract 4347 from 7549. 

26. Subtract 147309 from 688925. 

27. Subtract 264710 from 479824. 

28. From 846.257 take 372.41. J From 100 take 3.76. 

* Explain the process called " borrowing." (El. Abith., p. 47.) 

t Best explained by adding 10 to the upper figure, and 1 to the next lower. 

t Explain the method of writing decimals for BahtenAtiou. 
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29. From 3076.5 take 2438.246. From 50.65 take 8.9. 

30. From 1250 take $47.50, From $2.30 take $1.06. 

31. From $1.16 take 87 cents. From $5 take $3.48. 

32. From $10 take $4 and 27 cents. 

33. From $2^ take $1.50. From $12 take $5.75. 

9* Subtraction is a process of taking one number 
from (i. e., out of) another.. The character — , called 
MinuSf is the Sign of Subtraction. 

10. The number to be subtracted is called the Sub- 
trahends 

_ 11. The number from which the Subtrahend is to be 
taken is called the Minuend. 

12. What is left of the Minuend after the Subtrahend 
has been taken out is called the Meniainder. 



LESSON IX. 

Practical Problems. 

1. From an orchard of 288 trees I lost 136. How many 
remained ? 

2. Mr. A. sold 136 acres from his farm of 640 acres. 
How much had he left ? 

3. James had $10. He bought an ax for $1. 75^ a cap 
for 87 cents, and a pair of shoes for two dollars and a half. 
How much money had he left? 

4. I buy a horse for $134, and sell it for $156. Do I 
gain, or lose ? How much ? 

5. James owed $7- 34, and paid at one time $1.12, at 
another one dollar and a quarter, at another two dollars 

and a halt How much did \\e ttietv o^^*^ 
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6. The independence of the United States was declared 
July 4, 1776. How old was the nation July 4, 1878 ? 

7. By selling cloth at $3.25 a yard^ a merchant made 
75 cents a yard. How much did the clotli cost him ? 

8. I bought a farm for $3500 and paid $287.50 for im- 
provements, when I sold it for $4000. Did I gain or lose ? 
How much ? 

9. At 7 P.M. the thermometer stood at 68 degrees, and 
at 10 p. M. at freezing (32 degrees). How much had it 
fallen ? 

10. A certain railroad was to be 256 miles long. Three 
portions of it were built, one 87 miles, one 36, and one 64, 
How much was yet to be built ? 

11. Mr. A. killed a beef which when dressed weighed 
976 lb. He sold 1 quarter, weighing 237 Z5., to Mr. C, 
and one weighing 258 Ih, to Mr. B. Did he sell more, or 
less, than half the beef? What was the difference be- 
tween what he sold and what he had left ? 

12. A woman took to the grocery eggs which amounted 
to $1.87, and butter 12 and 94 cents. She bought $1 
worth of coffee, 1 Tb, of tea at 65 cents, 20 Xb, of sugar for 
$2 and 20 cents, 6 lb. of starch for 75 cents, and 5 gal, of 
kerosene for $1J. She then handed the grocer a $2 bill, 
and he gave her 1 cent, 2 ten-cent pieces, 1 quarter-dollar, 
and a 50# piece. Did he give her the right change ? 

13. Out of a barrel of flour which contained 196 Zfe., 
there was sold at one time 48 lbs. and at another 72 lbs. 
How much remained ? 

fTiie Teacher's Hakd-Book contaiDS more than 100 additioDal 
' • '-ibc-s in Subtraction, from which the teachei CAXi ^iv« Vyt O^ssik 



/ 



i 



142 M U l^TI P LICA TION. 

LESSON X. 

Multiplication. 

(1.) (2.) (3.) 
Multiplicand, . . . 58462 38572 76435 
Multiplier, . . . . 6 4 8 

Product, 350772 

(4.) (5.) (6.) (7.) 

50827 10076 37008 9870648 

7 9 8 7 



8. How much is 6 times 7847 ? 5 times 87043 ? 

9. How much is 3 times 987465 ? 

13. The number which is taken a certain number of 
times is called the Multiplicand. 

14. The number which tells how many times the Mul- 
tiplicand is to be taken is called the Multiplier. 

15. The number which tells how many a certain num- 
ber of times a given number makes is called the Product 

16. The character x is the Sign of Multiplica' 
tion. 

10. Multiplier, 7 ; multiplicand, 58763, What is the 
product ? 



11. What is 7846029 x 8 ? 98740386 x 9 = what ? 

16. 1527.50 X .06 = ? 

17. $84.25 X. 08 = ? 



12. $4.85x3 = ?* • 

13. $5.60x8 = ? II 

14. 782.65 x .4 = ? || 

15. 43.6x.05= ? '^ 



18. $125 X .07 = ? 

19. $75 X .05 = ? 
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(20.) 

46872 


(21.) 
57433 




(22.) 

7604372 


346 


543 




3568 


281232 








187488 
140616 


(23.) 
360058 




(24.) 
98070430 


16217712 


347 






4286 


25. 78645 x 372 = ? 






29. 


12908 X 3472 = ? 


26. 59027 X 64 = ? 






30. 


7896 X 3468 = ? 


27. 3462 X 128 = ? 






31. 


87963 X 247 - ? 


28. 7082 X 5471 = ? 






32. 


8888 X 8888 = ? 


33. 78.63 X 4.3 = ?* 






37. 


$43.50 X 28.5 = ? 


34. $16425 X 2.12 = 


? 




38. 


$186 X 34.25 = ? 


35. 15.63 X 1.06 = ? 






39. 


47.46 X 5.82 = ? 


36. $485 X 1.37 = ? 






40. 


3472 X 6.342 = ? 



41. Multiply 784 by 10. By 100. By 1000. f 

42. Multiply 3400 by 500. 600 by 800. f 

43. What is 75.36 x 10 ? By 100 ? By 1000 ? 

44. 347 X 1000 = ? 



45. 85.6 X 200 = ? 

46. 58.23x50 = ? 

47. 436 X 920 = ? 

48. 64300 X 670 = ? 



49. $58.63 X 10. By 100. 

50. $12.70 X 30. By 700. 

51. $164.50 X 120. By 80. 

52. $47x3600. By 100. 

53. $87,63x347000. 



* Teacher explain that there mast be as many decimals in the product as in 
multiplier and multiplicand. 

t Teacher explain annexing O^B. 
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LESSON XI. 

Practical Problems. 

1. What are the wages for all the working time in May, 
June, and July, at $1 J per day ? 

2. Eighty-five cents per day is how much per week ? 

3. Bought 3 yds, cloth at 75# i)er yard ; 1 pr, slioes at 
$1. 65 ; thread, 10^ ; buttons, 6^ ; and a hat $2.75. I gave 
the clerk a $10 bill, and he handed me 4 cents, a 5-cent 
piece, a dime, a $1 bill and a $2 bill. Did he make the 
right change? 

4. Sold 285 lu. wheat at $1.18 per bushel. What did 
it bring? 

5. What do 7 tons of hay cost at $11.50 per ton? 

6. What do 67 cords of wood bring, at $4.65 per cord? 

7. What is received for 237 hu, wheat, at $i.28J per 
bushel ? 

$1.28i is $1,285. 

8. What does a load of 42| hi. of wheat bring, at $1.18| 
per bushel ? 

$1,185 X 42.5 = $50.3625, or $50.36. 

In such cases, if the next figure after cents is lees than 5, wo 
drop it, since it is less than \ a cent. If it is 5 or more, we add 1 to 
the cents, because it is ^ a cent or more.* 

9. What are the wages for 78^ days work at 87 J^ per 
day? 

78.5 X .875 = 67.6875, or $68.49. 



* This Important practical point may need farther explanatioo from the 
teacher; it aboald be made clear and fLxed in mind by practice. 
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10. How many feet in a rod? * (See p. 107.) 

11. How many feet in a mile? * 
16.5 X 330. 

12. How many feet in 35 yd, ? * How many inches ? 
(See p. 107.) 

13. How many oanees in 25 lb. of sugar? (See p. 114.) 

14. How many quarts in 34 gal. ? * How many pints ? 

15. How many inches in 4 /if. and 8 in. ? In 1 ft. 6 in. ? 
In 13 ft. 9 in.? 

16. How many feet ia6yd.2 ft. ? How many inches ? 

Ans.y 204 in. 

17. How many inches in 8 yd. 2 ft. 9 in. ? 

Ans.y 321 in. 

18. How many working days in 13 weeks? How many 
working hours, at 8 hours per day ? 

19. How many pounds in 35 tons? (See page 114.) 
How many ounces ? 

20. How many pecks in 5 bu. 3 pk. ? 

21. How many inches in 5 yd. 2 ft. 5 in.? 

5 yd. 2 ft. 5 in. 
3 

15 //. in 5 yd. 
J, ft. added. 

rtft. in 5 yd. 2 ft. 
12 

204 in. in 5 yd. 2 ft. 
5 in. added. 



\ 



209 in. = 5 yd. 2 ft. 5 in. 

■ ■ n 01^ 1 

~~j 'acceesary to remind the pupil that either number can be need as 
'lisibi, 1. see Tenth Exercise, p. (H.) 

•. 7 

" 1 

\ 
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22. How many inches in 1 mi. 211 rd. %ft. 9 in. ? 

23. How many pints in 3 hu* 2 ph. 5 qt. 1 pt. ? 

24. How many pints in a barrel ? 

25. How many quarts in 3 hhl. 15 gal. ? 

26. How many pints in 2^ bbl ? 

31.5x2.5 = 78.75. 78.75x4 = 315.* And 315 x 2 = 630. 

27. How many seconds in a week ? 

28. How many inches in 8 rods ? 

29. How many pints in 2 bbl 20 gal. 3 qt? 

30. How many ounces in 1 ton ? 

31. What will a gold watch-case cost which weighs 
2| oz., at 87i^^. per pennyweight, and 118.50 for making? 
(See Table of Troy Weight on p. 189.) 

32. How many grains in 1 lb. Troy weight ? A com- 
mon or Avoirdupois pound is 7000 ^r. How much heavier 
is a pound of sugar than a pound of gold ? 

33. How many grains in 1 lb. Apothecaries weight? 
(See p. 189.) A grain is the same in both weights. What 
is the difference between the pounds? 

34. How many grains in 1 ZJ. 10 3 4 3 23 ? (p. 189.) 



35. A certain orchard has 22 rows of trees and 18 trees 
-in each row. How many trees in the orchard? 

36, How many square tiles 1 ft. on a side will it take to 
coyer a pavement 12//. by 18 ? f 

♦ The product of 78.75 x 4 is 316.00. But the two O's are dropped, because th 
number is the same without them as with them. Read it both with and withp' 
the O'e. V^ 

t This should be carefhlly explained and Illustrated by the toache y^ ^-^^ ; 
germ out of which will grow the subjects of area, and rolume. 5 



; 
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17. A Square Foot is a square one foot on a side. 

18. A Square Yard is a square one yard on a side,* 

What is a square rod ? A square mile ? A square inch ? 

37. How many square feet in a square yard? How 
many square tiles one foot on a side does it take to cover 
a square yard? 

38. If you took a square space on the blackboard 1 /if, 
on a side, what would you call it? If now you rule it 
into checks both ways by lines 1 in. apart, what will these 
checks be? How many of them ^ will there be in the 
square ? How many square inches in a square foot ? 

39.. How many square feet in the floor of a room which 
is 24//. long and 16//. wide? 

40. A piece of ground 8 rods wide and 20 rods long is 
an acre. How many square rods in an acre? 

41. How many yards on a side is a square rod? How 
many square yards in one square rod ? That is, how much 
isS^xS^, or 5.5x5.5? 

42. How many square feet in a square rod ? That is, 
how much is 16^ x 16^, or 16.5 x 16.5 ? 



43. If you had a square box whose bottom was a square 
foot, and which was one foot deep, inside measure, and 
then had some small square blocks of the same shape, but 
only 1 inch on an edge, how many of these blocks could 
von lay in a row across the bottom of the box, and snug 
u one side? How many such rows would it take to 

ijg^ . * Teacher Uluetrate a&<l (amUiixti^Q \,\xQ«<i x^^VVn^. 
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cover the bottom ? How many blocks to cover the bottom ? 
How many such layers would it take to fill the box? 
How many blocks to fill the box? 

19. A Cube is a solid having all its faces 
(sides) squares. D represents a cube. A 
cube, each of whose edges is 1 inch, is a 
CxMc Inch ; one whose edges are each 1 foot 
is a Cubic Foot ; one whose edges are each 
1 yard, a Cubic Yard, etc. 

44. K you had a number of blocks, each of which was. 
a cubic foot, how many would you have to put in a solid 
pile-io make a cubic yard ? 

45. How many cubic inches in a cubic foot? How 
many cubic feet in a cubic yard? 

46. A pile of 4-foot wood which is 8 feet long and 4 feet 
high is a Cord. How many blocks a cubic foot each 
would it take to make as large a pile ? How many cubic 
feet in a cord ? 

20. Tables. 

Long Measitbe. Squabe Measxtbe. Cubic Measubb. 

12 in. = 1ft. /. 144 sq. in. = \ sq.ft., and 1728 cu. in. = leu. ft. 
dft. = 1 yd.:. 9 sq.ft. = 1 sq. yd., and 27 cu»ft. = 1 cu.yd. 
5 J yd. = 1 rd. .\ 30f sq. yd. ^ 1 sq. rd, 128 du. ft. = 1 ed. 

320 rd. = 1 mi. 160 sq. rd. = 1 A. 

640 A. =1 sq. mi. 

30} is the same as 30.25, since, as there are 100 lOOths in one, 25 
hundredths is }. 

47. A contractor dug a canal 2 miles long, which aver- 
aged 10 yd. wide and 3 yd. deep, for which he w 
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receive 14^ per cubic yard. What did the whole amount 
to? An%. 114784. 

48. At 10^ per cubic yard, what does it cost to dig a 
mile of ditch which averages 1^ yd. deep, and 2 yd. wide? 

Am. $528. 

49. How many cubic feet in a pile of wood 26 /if. long, 
A: ft wide, and hft. high? 

61^^ How many cubic feet in 45 cu. yd. 6 cu.ft ? How 
many cubic inches? 

51. At 17^ per Zi., how much does %^ lb. beefsteak 
cost ? How much 2 lb, ? How much J lb. ? How much 
does If lb. cost at the same price ? How much IJ lb. ? 

52. At 12^ per qty what does a bushel of strawberries 
bring? 

53. A woman brought 27 dozen eggs and 37 pounds of 
butter to market. She sold her eggs at 17 cents a dozen, 
and her butter at 32 cents a pound. She bought 1 pound 
of tea at $1.25, 5 pounds of sugar at 15 cents a pound, and 
8 pounds of coffee at 39 cents. On settlement, the clerk 
handed her a |10 bill, a |1 bill, a quarter of a dollar, a 
5-cent piece, and 1 cent. Was it right? 

54. A planter sold 465 bales of cotton at $35 a bale, 
and out of the proceeds bought 18 mules at $65 each, 
6 span of horses at $147 a span, and 4 yoke of oxen at $95 
a yoke. How much money had he left from the sale of his 
cotton? Alls., $13843. 

55. At $55^ per ton, what will the iron for 43 mi. of 

railroad cost, if it takes 112 tons per mile ? 

[The Teacher's Hand-Book contains nearly 200 additional 
exercises in Multiplication, from which the teacher can draw for 
class drill.] 
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LESSON XII. 

Short Division. 

1. Divide 6826 by 2. 

Explanation of the Opei^ation.-— The num- opekatton. 

ber by which we are to divide is written at the % \ 6324 

left of the number we are to divide. Then we 

begin to divide at the left hand. Thus, 2 is con- o'±\A 
tained in 6, 3 times, and we write the 3 under 
the 6. 2 is contained in 8, 4 times, etc. 

2. Divide 6393 by 3. 4848 by 4. 9636 by 3. 

3. Divide 2486 by 2. 8866 by 2. 8448 by 4. 

31. Division is a process of finding how many times 
one number is contained in another. 

33. The number to be divided is called the IHvidend^ 

33. The number by which the dividend is divided is 
called the Divisor. 

34. The number which tells how many times the divi- 
sor is contained in the dividend, is called the QuO' 
tient. 

35. The sign -f- is the sign of division, and i« read 
^^ divided by." Thus, 24 -^ 6 is read "24 divided by 6." 

4. Divide 756 by 4. 

Explanation op the Operation. 4 is con- operation. 

tained in 9, 2 times and 1 remaining. This 1 is 4) 956 

1 hundred, which with the 5 tens makes 15 tens. ^oqq 

4 is contained in 15, 3 times, with 3 remainder. '^•^^ 
This 3 is 3 tens, which with the 6 units makes 36. 
4j'0 contained in 36, 9 times. 
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5. Divide 

6. Divide 

7. Divide 

8. Divide 

9. Divide 

10. Divide 

11. Divide 

12. Divide 

13. Divide 

14. Divide 

15. Divide 

16. Divide 

17. Divide 

18. Divide 



896 by 4. 
675 by 5. 
864 by 6. 
775 by 5. 
735 by 7. 
8208 by 4. 
6075 by 3. 
7535 by 5. 
193.72 by 2.' 
161.85 by 5. 
184.91 by 7. 
19656 by 8. 
19981 by 9. 
32.568 by 3. 



19. Divide 

20. Divide 

21. Divide 

22. Divide 

23. Divide 

24. Divide 

25. Divide 

26. Divide 

27. Divide 

28. Divide 

29. Divide 

30. Divide 

31. Divide 

32. Divide 



7939.8 by 2. 

9.7328 by 4. 

26.375 by 5. 

32392 by 4. 

31458 by 6. 

42924 by 7. 

43248 by 8. 

37845 by 9. 

1270.21 by 3. 

1280.32 by 4. 

33515 by 5. 

44268 by 7. 

49392 by 6. 

65136 by 8. 



LESSON XIII. 



Long Division. 



1. Divide 73984 by 32. 

Explanation.— We write 
the divisor and dividend as in 
Short DwmoUy but write the 
quotient over the dividend in- 
stead of under it. 82 is con- 
tained in 73 1 2 times. We 
then multiply the divisor by 
this quotient figure and get 
64, which we subtract from 



2312 Qnotient. 



Divisor, 



32)73984 Dividend. 

64 

99 
96 



38 
32 



64 
64 



* All the practical directions the pupil will need with reference tp the decimal 
point in the quotient in these examples, is that it be placed directly under that in 
the dividend. 

t The pnpU can be shown that it la about aa easj \jo ^xv^Xiq;^ xoaKv^ xIwcaa^ 



\ 
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73, and have a lemainder 9. To this we annex the next figure in 
the dividend and divide as hefoie, etc. 



2. Divide 

3. Divide 

4. Divide 
6. Divide 

6. Divide 

7. Divide 

8. Divide 



384 by 16. 
315 by 15. 
396 by 18. 
575 by 25. 
588 by 28. 
759 by 33. 
864 by 36. 



9. Divide 882 by 42. 

10. Divide 2996 by 14. 

11. Divide 8904 by 42. 

12. Divide 7912 by 56. 

13. Divide 15435 by 63. 

14. Divide 2641842 by 723. 

15. Divide 146448 by 324. 



16. 4703598 -f. 354 = ? * 

17. 7892281 -^ 139 = ? 

18. 34783826 -^ 64534 = ? 

19. 123456408 -^ 789 = ? 

20. 12834 -^ 62 = ? t 

21. 104073712 -^ 16 = ? 

22. 1633344 -^ 543 = ? 

23. 61785824 -i- 376 == ? 

24. 3392235 -f- 847 = ? 

25. 3392235 -5- 4005 = ? 

26. 426924 -^ 708 = ? 

27. 426924 4- 603 = ? 

28. 12759184 -5- 3572 = ? 



large divisor is contained as a gmall one, by tiying the firat figure of the diviror 
in the flret figure, or first two figures, of the di\'idend. This will at least give 
him a trial quotient figure. 

* Up to this point the divisor has always been contained as many times as its 
first figure is contained in the first figure or figures of the partial dividend. This 
example shows that the trial quotient figure may be too large. The teacher will 
need to anticipate the difficulty. 

f This ia the first case in which a occurs in the quotient. 
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LESSON XIV. 

Division Involving Decimals. 
1. Divide 986.58 by 63. 



15.66 



63 ) 986.58 

26« Bj writing the first figure in the quo- 63 

tient directlj over the figure arising from multi- 
pl3ring the units of the divisor bj this figure, tlie 
decimal point in tlie quotient altoaya faUs directly 
over that in the dividend. 



356 
315 



2. Divide 337.344 by 6.4. 

3. Divide 223.4122 by 64.57. 

4. Divide .1215 by 45. 



415 
378 

378 
378 



52.71 

6.4 ) 337.344 
320 

17 3 

12 8 



3.46 



64.57 ) 223.4122 
193 71 

29 702 
25 828 



.0027 

45 ) .1215 
90 

315 
315 



4 54 
4 48 



3 8742 
3 8742 



64 
64 



57.2 



5. Divide 1.9448 by .034. 

N.B.— If in anycase there is doubt as to where •^^^) ^-^^^^ 



the product of the units in the divisor by the 
first quotient figure will fall, do not write this 
first figure tiU after multiplying and writing the 
product in its place under tJie dividend. Thus 
the place where the product of the units in the 
divisor would fall, if there were any, will be 
apparent. 



1_70_ 

244 
238 
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37. Vacant orders preceding or following the decimal 
point in tlie quotient must be filled with ffs. 

6. Divide 17.28 by .48. By 48. 

7. Divide 3.528 by .042. By 12.6. 

8. Divide .9408 by 8.4. By .084. 

9. Divide .06241 by 79. By .079. 

10. Divide 18.816 by 1.68. By 168. 

11. Divide *17.595 by $.85. By $2.07. 

12. Divide .0768 by 9.6. By .096. 

13. Divide 62.5 by .025. 

14. Divide 25.6 by .032. By .16. 

15. Divide 2.5 by 1.25. By .0125. 
16^. Divide 45.3 by 3.02. By .0302. 

17. Divide 80.5 by .35. By .00035. 

18. Divide 402.5 by 1.75. By .0175. 



LESSON XV. 

Division Involving Remainders. 



141A 



1. Divide 7482 by 53. ^^ ^ ^^^ 

53 

28« In dividing one number by another, it oig 
often happens that there is a remainder, as in 

this case. There are three ways of disposing of '^^^ 

this remainder : 62 

1st, To leave it as a remainder, 53 

M, To torite it over the divisor as a fraction. Remainder 9 
an^/nUMs/raetioninthequMeni, Tlmathe 
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remainder in this example becomes ^ 
(d-fiftj-thirds). This fraction should always 
be reduced to its lowest terms, by dividing its 
numerator and denominator by all their com- 
mon divisors. 

3d, To annex O's to the remainder and con- 
tinue the division till toe get the quotient as 
aecwrate as we desire. Usually it will soon 
come so near, as in this case, that it will be 
as well as if exact. The O's added are always 
decimals. 

2. 75043-^36=? 

3. 50840 -^ 142=? 

4. 43.264 -^ 2.43 = ? 

5. $570 ^ 357 = ? 

6. 1200 — 1.06=? 

7. $100-^.07=? 

8. $0.75 -f- .041- = ? 

9. 17.28 -f. 5.27 = ? 
10. $37.50 -^ 1.10 = ? 



141.17 



53 ) 7482. 
63^ 

218 
212 



62 
53 



90 
53 

370 
371 



11. $731 4- 1.12i = ? 

12. 82.5 4- .047 = ? 

13. .483 -^ 5 = ? 

14. .045 -=- .7 = ? 



15. $23.25 -h 1.05 = ? 



LESSON XVI. 



Division. 

39. To Divide whek there abe O's at the Eight \ 
OF THE Divisor. 

1. Divide 458 by 10. By 100. By 1000. 

458 -5- 10 = 46.8, since the figure in each order in the latter repre- 
sents 1 -tenth what it did in the former. What does the 4 represent 
in 458? what in 45.8? What the 5 in 458 ? what in 45.8 ? What 
the 8 in 458 ? what in 45.8 ? ' 
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2. Why is 7564 ^ 100 = 75.64 ? 

3. Why is 175.25 -r- 10 = 17.52 J ? 

4. Why is 18455 ~ 100 = 184.55 ? 

5. What is 84.32 -r- 10 ? By 100 ? 

6. What is 58 -^ 10 ? By 100 ? By 1000 ? 

If there are not so many orders of whole numbers in your diyit 
dend as there are O's in your divisor, prefix O's to the dividend 
Thus 78 -^ 10000 = .0078. 



2.975 



7. Divide 6843 by 2300. 

3300 is 23 X 100. We first divide by 100, as 
ab<\ve, obtaining 68.43 ; and then divide this 
by 23.* 

-8. Divide 7682.4 by 6500. By 730. 
9. Divide 487.63 by 3420. By 15000. 
10. Divide $1784.50 by 23000. 



23 00 ) 68.43 


46 


22 4 


20 7 


173 


161 


120 


115 



LESSON XVII. 

Practical Problems. 

1. My room is 42 /f. long. How many yards long 
is it? 

2. If a train on the M. 0. E. R averages 25 mi. per 



* If desired, the teacher may explain more fUlly that a 100th part of the 
divisor is contained in a 100th part of the dividend as many times as the whole 
dtvisor ia m the whole dividend. 
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hour, inclnding stops, how long will it take to run firom 
Detroit to Chicago, 284 mi. ? 

3. How much coal, at 17.50 per ton, can I buy for 
•270 ? 

4. A farmer takes a load of wheat to market. It 
weighs 2430 Ih. Bemembering that 60 Ih. of wheat make 
a bushel, how much will the farmer receive for his wheat 
at 11.16 per bushel ? Ans., $46.98. 

5. A load of wheat weighs 2287 II* What will it bring 
at $1.13 J per bushel? Am,, $43.26. 

6. If a man can cut %\ cords of wood per day, how long 
will it take him to cut 100 cords ? 

7. If a car load of coal weighs 23760 /S., how much does 
it cost at $7.25 per ton ? Ans., $86.13. 

8. In most of the States 36 lb. of oats are a* legal 
bushel. At this rate, what would be received for a load 
weighing 2176 ». at 29^^ per bushel ? Ans., $17.83. 

9. At $11.50 per ton, what does a farmer receive for a 
ioad of hay which weighs, wagon and all, 3229, the 
wagon weighing 850 II, ? -4n&, $13.68. 

10. A case of 12 pairs of boots costs $45. How much 
is that per pair ? 

11. In Kentucky 100 11. of oats are reckoned 3 bushels. 
At this rate what would a farmer receive for a load weigh- 
ing 2462 Ih. at 31^^ per bushel ? Arts., $23.08. 

There are 24.62 hundredweight, and each 100 weight is 3 bush. 
Hence there are 24.63 x 3 bushels." The best way to multiply by 
31 J is to divide the number by 4, thus getting \ of it, and then 
multiply the number by 31 and add the results. 

12. What will 120,000 lath cost at 2,5<t ^^x \v\«Ax^^\ 
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13. A certain building will require 1,500,000 bricks. 
What will they cost at 15.75 per thousand? 

14. What cost 9500 shingles at $4.25 per thousand ? 

15. A bunch of shingles is 500. What cost 5750 
shinies at $1.95 per bunch? Ans.y $22.43. 

16. Bought a house and lot for $5600, and sold it so as 
to gain \ of its cost. What did I receive for it? 

17. Bought a farm for $8240, and sold it at a loss of 
\ the cost. What did I get for it ? 

18. How many entire barrels in 4368 ^aZ., and how 
many gallons remaining ? Ans.^ 138 hbl. 21 gal. 

19. A grocer bought a cask of molasses containing 38 
gal. for $27.74, and sold it at 23^ per quart How much 
did he make on the cask ? Ans.y $7.22. 

20. What cost a car load of 2458 W. of coal at $6.25 a 
ton? 

21. What is received for a load of 3152 lb. of wheat at 
$1.1 7i per bushel ? 

22. What is received for a load of 2876 K. of hay at 
$9.75 per ton ? ~, 

23. What is received for 2500 lb. of oats (36 lb. to bush.) 
at 33^ per bushel ? 

24. What is received for a load of corn measuring 76 
bush, in the ear, at 54^ per bushel, calling a bushel of 
com H bushels of ears ? Ans., $27.36. 

25.* My room is in ft. 6 in. long, and 14/jf. 3 in. wide. 
How much yard-wide carpeting does the floor require, 
letting the strips run crosswise and allowing 4 in. waste 
on each breadth for matching? Ans., 29^ yd. 

* Thin and the 4 following examplefi will need to be explained and lllustFated 
at length by the teacher. But their very practicaV cYiswacXftt vjV^ V^VVt^ tiSdnc 
, the time. The ordinary way of solving ancYi exa,inv\&% Vu wVJMaaVviN&^A'Wi 
Wractjcal value. 
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There will be 6 breadtlis required, and each breadth will be 
175 m. long, inclading waste. The 6 in, strip will be waste. Hence 
175 tw. X 6 = 1050 in, is the amount required. 1050 in. = iJfA y^f. = 
29^ yd. In these examples reduce all the measures to inches. 

26. How much yard-wide carpeting will it take to car- 
pet a room 16 /if. 4 iw. by 20 /if., running the breadths 
crosswise, if it wastes but 4 in. per breadth in matching ? 
How much if the breadths run lengthwise and the waste 
in matching is 3 in. per breadth ? 

Am. If the breadths run crosswise, 7 breadths, or practicall j 
39 yd,\ if they run lengthwise, 5 J breadths, 87 J yd,, if the 
match can be made by splitting a breadth. 

27. How much |-wide carpet will it take to caipet a 
room Wft. by 14//. 7 in, if it wastes 5 in. per breadth in 
matching when the breadths run crosswise, and 3 in. 
when they run tengthwise? 

AnA. When the breadths run crosswise, it takes 6^ breadths, 
or 24 yd, 29 in,, if we can split a breadth. When the 
breadths run lengthwise, it takes 5 breadths, wliich 
is 24 yd. 26 in. 

In such a case notice that if we take %\ breadths, splitting a 
breadth, the waste in matching is for 7 breadths, as it wastes as 
much to match a fraction of a breadth as a whole breadth. 

28. The walls of my room measure 45 ft. in circum- 
ference, exclusive of windows and doors, and are 9 feet 
in height above the base board. How many strips of 
common wall paper will it take to cover them, exclusive 
of the spaces above the doors and above and below the 
windows, paper being 18 in. wide ? A roll of paper being 
16 yd., how many rolls must I buy to paper my room 
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without piecing the strips, remembering that the least I 
can buy is J^ a roll, and allowing the excess of the rolls 
over whole strips to piece out by the doors and windows ? 

Ans.^ 6 rolls. 

29. In the above, if there were 4 doors l\ft. high and 

^\ wide, and 3 windows ^\ft. by 3^/^., would the rem- 
nants of the 6 rolls piece out by them? -4w5., No; 1 
should have to buy 6^ rolls. 

30. What would the bordering for such a wall cost at 
15^ per yard ? Ans,y 12.25. 

31. If a man with a reaper can cut 7 acres of grain in 
a day, how many days will it take to cut 140 acres? 
How long would it take 4 men ? 

32. If a man with a reaper cut ^\ acres a day, how 
long will it take him to cut 312 acres ? How many men 
will it take to cut 312 in a week ? <u^ ' 

33. A woman goes to market with 7 do%, eggs, 24 II. of 
butter, and 10 lb. of feathers. She gets 11^ per dozen for 
her eggs, 23# per pound for her butter, and 62J^ per 
pound for her feathers.* She buys a shawl for $5.50, 10 lb. 
of sugar at 11# perZJ., 5Z5. coflfee at 17^ perZJ., 20?ft. 
mackerel at 12^^ per lb. and spends the remainder in 
sugar at 9^^ per lb. How much sugar does she get ? 

An8.y %^\ lb.y practically. 

34. A bushel is 2150.4 cu. in. How many bushels in a 
bin 5 ft. wide, 5 ft. long, and 5 ft. high ? 100.4 iu^h. 

35. A gallon is 231 cu. in. Which is the most, 2 gai. 
or 1 peck ? How many gallons in a bushel ? If we meas- 
ure a bushel with a cup holding a liquid pint, how many 
cupfals will it take ? Ans,^ 74^ cupfuls, nearly. 
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LESSON XVIII. 

Fractions.— Definitions. 
1. Eead the following and tell what each means : 
h i. i ii. i¥r, ih. ih. e- 

yW is read twenty-three one hundred seventeenths, and means 
that something is divided into 117 equal parts, and that the expres- 
sion jYt represents 23 of them. 

30. A Fraction is a number representing one or 
more of the equal parts into which a unit, or some num- 
ber taken as a whole, is conceived to be divided.* 

31. The number which indicates into how many equal 
parts the number is to be divided is called the DenotH" 
inator. 

32. The number which indicates how many of the 
equal parts are represented by the expression is called the 
Numerator. 

33. The Terms of a fraction are the Numerator 
and Denominator. 

34. A Common Fraction is written in figures by 
writing the numerator above the denominator with a line 
between them. 

35. A Proper Fraction is a fraction whose nu- 
merator is less than its denominator. 

* The teacher ehoald illustrate these definitions. They are pnt here simply 
that the pupil may commit them to memory couvcmfiiiM^. 
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36. An Improper Fraction is a fraction whose 
numerator is equal to or greater than its denominator. 

37. The Value of a fraction is the amount which it 
represents. 

38. An Integer is a Whole Number in distinction 
from a Fraction. 

39. A Mixed Number is an Integer and a Frac- 
tion written in connection. 



LESSON XIX. 

Reduction of Fractions. 



1. How many whole things are^? -^g^? i^? J^? ^i^? 

-\^ is 24 thirds. Now 3 thirds make one whole, whence 24 thirds 
make as many wholes as 3 is contained times in 24, or 8. 

/J. Eeduce the following improper fractions to whole or 
mixed numbers : ^\ Af; J^; |; x|i; .^; j^; 

40. How do you redtice an improper fraction to a whole 
or mixed number. 

3. How many thirds in 4^ ? In 7 ? In 5f ? In llf? 

In 1 there are 3 thirds ; hence in 11 there are 11 times 3 thirds 
(i), or 33 thirds, written y. 33-thirds and 2-thirds are V". 

4. In 5 how many fourths ? How many thirds ? How 
many sevenths ? 

41. How do you reduce a whole or mixed number to a 
fraction f 
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5. Eeduce the following to improper fractions : 2f ; Z\\ 
5i; 105|; 2f;4A; 184fi. 



6. Reduce |f to its lowest terms. 

43. A fraction is said to be in its lowest terms when 
there is no number greater than 1 which will exactly 
divide both terms of it. 

What number will divide both 12 and 18 without remainder? 
What is the largest number that will do it ? 

7. Show that i = f H = f H = *. tWjt^iV. 

43. A Common Divisor of two or more numbers 
is a common integral factor ; that is, a whole number 
which exactly divides each of the numbers. 

44. The Greatest Common Divisor of two or 

more numbers is the greatest whole number which will 
exactly divide each of them. 

8. Whyisf =i? 

AriB. Because 4ths are twice as large as 8ths. 

9. Why are 4ths twice as large as 8ths ? 

Ana. Because to obtain a fourth, a thing is divided into 4 
equal parts, whUe to obtain an 8th we have to divide a 
thing into twice as many parts, so that each one is only j^ 
as large. 

10. WhyisA = i? ^ = i? 11 = 1? 

11. Eeduce f^ to its lowest terms. 

2) 8) 

III = ^J = ^, is the best common method of effecting this. 

12. Reduce fj^ to its lowest terms. W^. j^i- 



164 FRACTIONS, 

13. Reduce the decimal .25 to a common fraction. 

To do this is simply to write as a common fraction what .25 
means, i, e.j 25 hundredths. This is ^^jf. This may then be re- 

6) 6) 
duced to its lowest terms, thus, y^ff = isv = }• Hence, .25= J. 

14. Eeduce .75 to a common fraction. .125. .375. .6. 
.2. .7. .8. .08. .04. .075. .625. 



15. Reduce J to a decimal. 

As } means 3-^-4, we can annex O's to the 3 and divide by 4, thus, 

4 )3.00 

.75 

16. Reduce ^ to a decimal, f. |. |. J. ^. ^^^ 

f f i. h i. 

17. Reduce f to a decimal. 

As the division does not terminate, we cannot represent f by a 
decimal exactly, though we may extend the decimal to as many 
places as we please. Thus, | = .6, or .66, or .666, or .6666, approx- 
imately/. In such cases, it is customary to put the + sign after, to 
show that the decimal is not complete. Thus, we write f = .66-f . 

18. Reduce the following to decimals, extending them 
3 places : ^, |, f|, fj, J, \, 4, f f , ^, -^^ ^, ^h^. 



I 



19. Reduce to whole or mixed numbers, •^, ^^, ^^> 

W. -'e^ W. W. W, W. HF, HF- 

20. Reduce each of the above to a whole number and 
decimal; thus, ^^ = 5.833+. 

21. Reduce to mixed numbers: 11 J, 3^^, 22-^, 23|, 6\\, 
6|, 4.5 (=4^ = 1), 3.6, 2.25, 14^, 323|, 428H|. 

22. Reduce to their lowest terms : A, If, iH* iii> 
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23. Eeduce to decimals: \\, H, tV> xfr^ t*?. Trfxr. 

8 8 6 5' T? TTTj ToTT* 

24. Eeduce to common fractions : .725, .45, .005, .364, 
.052, .0101, .035, .0055, .875. 



LESSON XX. 

Addition and Subtraction of Fractions. 

1. How many thirds are |, f , and | ? 

2. How many sevenths are f, ^, and |? 

3. How many llths are f^i, -^^ and ^? 

4. Whatis|+i+|? ^+^+^+^^ 

5. Show that 4+4+1 ==r a 
That|+i+i+|+|^3f 

6. Whatis^ij+V^+VV+A+A+A? 

7. WhatisVV+i^+A+A+A+H+i^? 



8. How many fifths are f minus ^? f — |? i — |? 

9. How many 12ths are ^V — A? A— A ? A— ^^ ? 

10. WhatisA-A? A-A? A-A? i*-A? 

11. What is A -3^? H-A? «-A? A-A? 

45. Fractions whose denominators are alike are said to 
have a Common Denominator. 

46. How do you add fractions which have a common 
denominator? 

47. How do you subtract fractions which have a com- 
mon denominator f 



\ 
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12. Add f , I, and \. 

We cannot add 2 thirds, 5 gixths, and 1 half, as they are, any 
more than we can add 2 rods, 5 feet, and 1 inch. But as in the lat- 
ter case, if we can express each in feet, or rods, or inches, we can 
then add them, so in the former, if we can express each in thirds, 
or sixths, or halves, we can add them. Now, f = }, and ^ ~ |, so 
that we can express our three fractions m sixths, and hence can add 
them. Thus,t + S + i = J + S + J = V- = 3. 

13. Express f , f^ and ^ each in 12ths9 and then add 
them, 

f = A. f = A, i = A. Hence, f + f + i=A + A+ A=fi=lH. 

14. Can you express 7ths in 12ths? 4ths in 8ths? 
6ths in 30ths ? 3ds in 4th8 ? in 5ths ? in 6ths ? 

48. You can express 3ds in 12ths, because you can 
multiply 3 by a whole number which will make the 
product 12. You can express* 5ths in ISths^ because 3 
times 5 is 15. 

15. By what must you multiply 6 to make it 24 ? By 
what to make it 18 ? By what to make it 30 ? 

16. Express I in 12ths. InlSths. In 24ths. In 30ths. 
In42ds. In36ths. 

17. Express |, |, and | each in 12ths. Can you express 
each of these in 15th8'? Which one can you, and which 
can you not? Can you express each in ISths? Which 
can you, and which can you not ? * 

18. Reduce |, f, ^, and |, eiwh to 24ths, and then add 
them. Result, 3|. 

19. Add I, I, y\, and J. Smiy 2^. 

* The above are given gimply to lead the pupil to appreciate the problem of 
reducing fractions to equivalent oues having common denomiuaton. The 
teacher may need to exnlain further. 



\ 
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20. Eeduce J and f to 12ths9 and then subtract the 
latter from the former. I^iff'y •^. 

49. Fractions are reduced to equivalent fractions hav- 
iDg a common denominator by multiplying both terms of 
each fraction by some number which will make its denom- 
inator such that all the others can be made like it by a 
similar process. 

21. Add I, I, T^, and f. 

22. Add 4 and |. | and \, f and |. ^ and f 

23. From | take \, From ^ take \. From J take |^. 
From W take f . 

50. If in any case you cannot do better, you can mul- 
tiply both terms of each fraction by the denominators of 
all the other fractions. 



28. Kf+i + i = ? 



29. H-| = ? 

30. H-* = ? 

31. |-i = ? 

32. 4-* = ? 

33. H-| = ? 



34. Add 4f and 6f . operation. 

Explanation.— We add tlie fractions first, *' ^^ 

and find their sum, ^J, or 1^. We write the "f> "nr 

^ as a fraction, and add the 1 to the integers. lliV ^ 

35. Add 15i and 22f . 37| and 14f . 

36. What is 128| + 43|+105| + 58i? 

37. What is |37.52i+|41.06f + 127.43^? 

38. Add 51|, 18^, 48}, 5|. 

39. Add 5^, ^, 7|, 181 1. 
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40. From 26| take 13^. operation. 

Explanation. — As before, we reduce tlie *' "^ 

fractions to forms having common denomina- •^^'S'?' A 

tors, and then subtract the fractions first and ISJb- JL 
afterward the integers. 

41. From 5| take 3f 

In this case, we cannot take -f^ from y*^; 54, -A- 

hence we take a unit from the whole number 5, o i jj 

which unit is ft. This with the y^ makes 1 J, -^ ^ 

from which subtracting ^, there remains ^^, 1^^ 
Then 3 from 4 leaves 1, and the remainder is \^^. 

42. What is 18| — 11^ ? 46| — 22^? 

43. What is 128^ — 47f ? 576 J - 243^ ? 

44. What is 348| — 216|^? 82^ — 5i ? 

45. From 29| take 14|. From 7| take }. 

46. From 5 take f . From 2 take f . 

47. From 1 take |, \, f, \. 



LESSON XXI. 

Multiplication and Division of Fractions. 

1. Multiply J by 5. \ by 7. } by 12. 

5 times 3 fourths is 15 fourths, just as 5 times 3 yards is 15 yards. 
Hence, 5 limes } is ^^ — 3J. 

51. How may you multiply a fraction by a whole 
member 



2. Whatis4x8? Jix32? |x9? 
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3. What effect will it have on |, if you divide its denom- 
inator by 2 ? By 3 ? 

Anx. It multiplies f by 2 to divide its denominator by 2, since 
it makes the parts twice as large. Thus, as thirds are 
twice as large as sixths, { is twice |. 

52. What then is a second way in which you may mul- 
tiply a fraction by an integer? 

4. Multiply by dividing the denominator, | by 4, ^^ by 
8, A by 4, ill by 2, ,^ by 5, f by 4, * by 6, | by 5. 

5. Multiply 3| by 8, 5f by 6, 17f by 21. 

8 times f is -*j* = 4|. Writing the |, we add the 4 *'6 

to 8 times 3, or 24, making 28. Hence, 8 times 3| 8 

is 28|. 



28i 



6. What is 156f x 12 ? 43|j^ x 6 ? 82| x 7 ? 



7. Divide i by 2, {^ by 3, ^ by 4. 

i of 4 fifths is 2 fifths, or |, just as | of 4 yards is 2 yards, etc. 

53. How may you divide a fraction by an integer? 

8. What effect will it have upon f, if you multiply the 

denominator by 2, making it | ? What if you multiply 

the denominator by 3, making it -^ ? 

Ans. It divides f by 2 to multiply its denominator by 2, since 
it makes the parts only ^ as large, while the number of 
them remains the same. 

54. What then is a second way in which you may 
divide a fraction by an integer. 

9. Whatis|-^2? f -f-3? t~7? A~4? |f-^4? 
H -^3? H -^ 5? iH ^ 78? ^ -- 112? -^ -Ml ? 

8 
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10. Multiply f by f , L c., take | of f . 

Since we get J of a thing by dividing it by 3, and multiplying 

4 
the denominator divides the fraction, -1 of 4 is ^ — - ; then | is twice 

5x3 ■ 

4x2 
as much, or ^^, or ^, 

55. How do you multiply one fraction by another? 

11. Multiply I by f, 4by A, H^jh ¥^7 A- 

To multiply J^ by ^\, write 

6 

^ X ?l ■" *' 

8 7 

This operation is called CanceUatian, and consists in striking out 
equal factors from numerator and denominator. This is the same 
as reducing the fraction to its lowest terms. Thus, in this case, our 
numerator, 4 times 15, is divided by 4 and 3, and our denominator 
is, in like manner, divided by 4 and 3. 

12. Multiply tV by A, A by Y, f by |, ^ x A, 

HbyH,HbyJ|,Jbyi,|by|,iHbyM,AbyH- 

13. WhatisHxifxHxMxff? 



14 Multiply 4^ by 3f, 5f by 3|, 11| by ^, 2i by aj. 
4i = I, and 2| = f Hence. 

4J X 2| = I X I = 13. 

56* How do you multiply two mixed numbers together 



15. Divide 1 by f, 1 by f , 1 by J, 1 by |. 

\ is contained in 1, 3 times, and since 2 thirds is contained \ as 
many times as }, it is contained ^ of 3, or | times. 
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SI. What does a fraction inverted show f 

16. How many times is | contained in 1 ? Then how 

many times is it contained in 4 ? In 7 ? In 12 ? In 20? 

f is contained in 1 f times, and in 4 it is contained 4 times as 
many times, or 4 x J = ^^ = 4|. 

17. How many times is f contained in 1 ? Then how 

many times in ^ ? In } ? In J ? 

I is contained in 1 f times, and in f it is contained f as many 
times, or f X f = ^ = 1^. 

68. To divide ly a fractiony invert the fraction and 
multiply this result by the dividend. 

18. Divide i*r by ^, H ^7 h I bji ^^1 h i^yi, 

ibyi, ityi,fby|,|by|,iHbyi^,Abyi/'ir. 

19. Divide 4^ by 2^, 5^ by 3f, llf by ^. 

41 = Jjf , and ^ = f .. Hence, 4i-f-3i = V-«-| = V x f =«=1H. 



69. The Numerator of a fraction corresponds to the 
Dividend in division, and the Denominator to the Divisor. 

20. Show that J means 3 divided by 4. 

Threedivided by4 is} of 3. Now} of 1 is },and} of 3 isStimes 
as mucli, or 3 times i = |. 

60. Cancellation is rejecting equal factors which 
appear both as multipliers and as divisors in an operation. 

61. The Factors of a number are the numbers which 
multiplied together produce it. 

[In the Teachers' Hand-Book will be found near 300 examples 
for practice in Addition, Subtraction, Multiplication, and Division 
of Fractions. J 
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LESSON XXII. 

To And what part one Number is of another. 

1. What part of 16 is 12 ? 

1 is 3^ of 16, and 12 is 12 times as great a part, or }f , whicli equals 
}. Hence 12 is | of 16. 

2. What part of 8 is 3 ? 4? 2 ? 5? 7 ? 

3. What part of 24 is 8 ? 5? 6 ? 4? 9? 

63. How do you find what part of one number 
another isf 

4. What part of f is |? }? | ? 

5. What part of 5^ is 1 J ? 2 J of 11| ? 



6. 6 is what part of 12? 18 ? 40 ? 30? 8 ? 

7. I is what part of IJ? | ? f? 2 ? 3 ? 1 ? 

8. What part of II (100^) is 6J^? 12^^? 16|^? 20^? 
25^ ? 33^^ ? 50^ ? 66f ^ ? 75^ ? 

6i-M00 = i^-100 = ^/- = ^. 

9. What part of 1 year (12 mo,) is 1 mo, ? 2 mo. ? 3 mo. ? 
4wo. ? 6 mo.? 6 mo.? 7 mo.? Smo.? 9 mo,? 10 mo.? 

10. Calling a month 30 da.^ what part ibI da.? 2 da. ? 
dda.? 6 da.? 6 da.? 10 da.? 15 da, ? 20 da.? 

11. Calling a year 360 da,y what part of a year is 48 da. ? 
72 da, ? 33 da. ? 63 da. ? 93 da. ? 

12. Calling a year 365 da,, what part of a year is it from 
Mar. 5 to Sept. 18 ? To June 12 ? Aug. 6 ? 



\ 
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LESSON XXIII. 

Percentage. 

63. -Per Cent means ly the hundred^ and is written 
thus, 6^, read " 6 per cent;^' 7^, read " 7 per cent." • 

%% of anything is 6 hundredths of it, 1% is .07, S% is 
.08, 10% is .10, etc. 

1. Mr. A. bought a piece of cloth which cost him $3.75 
per yard, and proposes to sell it at 1%% profit. At what 
price per yard must he mark it ? 

Cost, $3.75 

.12 

Profit, 4500 

Cost, 3.75 

Selling price, . . 14.20 

To sell at a profit of 12% is to sell for .12 more than cost. .12 of 
(3.75 is 45^. This added to the cost gives $4.20, the selling price. 

2. In consequence of a decline in the market, Mr. 0. 
was obliged to mark down 10^ some cloth which he had 
been selling at 12.50. At what did he then sell it ? 

Am,^ $2.25. 

3. Mr. B. proposes to sell at 20^ profit,, prints which 
cost him 5^; at what must he mark them ? At the same 
rate of profit, what must he mark goods that cost 10^, 
15^, 30^. Observe that 20j^ is \ of the cost ? 

Answers, 6^, 12^, 18^, 36^. 
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4. What part of anything is f>% of it ? 10^ ? \%\% ? 
16i^? 20^? 25^? 33^^? 50^? 66|^? 100^? 8^? 

These questions are the same as asking what part of 100 each 
number is. See 62, 

5. Marking to the nearest quarter-cent, how must goods 
be marked which cost 28^ to realize a profit of h% ? 10^ ? 
12i^? 16f^? 20^? 25^? 50^? 33^^? 100^? 

6. If I sell 1360 worth of goods, and am to receive %% 
for selling, how much is my commission ? Aim,^ $28.80. 

7. If I sell a farm for Mr. B. for $3750 and receive h% 
commission for selling, what do I receive ? 

Am.^ $187.60. 

8. If I insure my house and furniture for $3600, and 
pay \% for insuring, what do I pay ? (What I pay for 
insuring is called premium.) What would be the pre- 
mium if I paid 1^ ? Iff^? If|^? 

9. At \\%, what is the premium on $5000 ? At \\% ? 

At|^? 

10. My store and stock are valued at $12560. I insure 
them at 1^ for f their value. What is the premium ? 
What if I insure at f the value for \% ? 



11. During a cold winter, Mr. M. lost 25^ of his sheep. 
He had 84 remaining. How many had he at first ? 

25 % is what part ? What part had he left ? 84 was what part of 
his flock? 
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12. After losiDg %% of his trees, a nurseryman had 
23368 remaining. How many had he first ? 

If lie lost 8%, ». «., 8 out of each 100, he had 92% left. If 
23368 is 92%, \% is ^W^- and 100%, or aU he had at first, is 
23368 X 100 o^.^ 
92 = ^^^- 

13. Mr. Gee is selling goods at $3.05 per yard, which is 
10^ less than cost. What was the cost ? 

14. After a loss of 12|^%, 343 remain of a flock of sheep 
How many were there at first? 



15. After a gain on my capital of 25^ I have $4500. 
How much had I at first? 

25% is \. Then, as I had | and gained \, |4500 must be f of 
what I had at first. 

16. After a gain of 11^ I have $15958. How much had 
I at first ? 

17. Having sold 10^ of his land, Mr. A. had 180 acres 
left. How much had he at first? 

18. Having gained 75^ on his capital, Mr. A. had 
$4375. What had he at first ? 

19. By selling prints at 7^ per yd, I made 16f ^. What 
was the cost ? 

20. Gold is quoted to-day at lOOJ. What premium in 
currency shall I have to pay on $700 ? $1000 ? $12000? 

Such a quotation means that of $100 in gold costs $100^ in cur- 
rency, t. e., that gold is at a premium oi\%, 

21. What will $500 in gold cost me in currency when 
gold is quoted at lOOJ ? When at 101 ? At 101| ? 
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22. Mr. A. buys a farm for 13000 and sells it for 13600. 
What per cent, does he make on his investment ? 

Ans.^ 20^. 

The question is what does he make on $100 of his investment ? 
He invested 30 hundred, and made $600. What did he make on 
$100? 

23. A gain of $250 on an investment of $5000 is what 
percent.? Hailing found the rate per cent, prove the 
problem by showing that that rate on $5000 makes $250. 

24. Selling sugar which cost 8^, at 10^ is making what 
percent.? What selling at 9^ ? At 8^^ ? At 12^? 

25. What per cent, do I make by selling clofch which 
cost $3 per yard? At $3.15? At $3.30? At $3.75? 
At $4. 

26. What per cent, is lost by selling a lot which cost 
$3000 at $2500? At $2700? At $2850? At $2625? 
At $2000? At $2800? 

27. When gold is quoted at 100^, how much can I buy 
for $350 in currency ? For $500 ? For $1000 ? 



28. On an assessment. of $1500 I pay $33.75 tax. What 
is the rate ? 

29. The tax being \\%^ I pay 34.50. On what am I 
assessed ? 

30. My house and lot are worth $16000, and is assessed 
at J its value. The tax being 1 J^, what do I pay ? 

Ans. $210. 
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LESSON XXIV. 

Interest. 

1. Being in need of money, I borrow of my neighbor 
Mr. A., 1350, for which I give him a written agreement to 
pay the money back to him at the end of 3 years, and to 
pay him for the use of it 6^ on the $350 each year, all to be 
paid at the end of the 3 years. How much shall 1 have 
to pay him at that time ? 

$3 50 

I agree to allow my neighbor 6% on the sum I ^^ 

borrow, for the use of it 1 year. 6% on $850 is $21. :i5 

Hence I am to pay him $21 a year for the use of the $21.00 

money ; and as I am to have it 3 years, I shall have o 

to pay him 3 times $21, or $63, for the whole time. 

This added to the $350 which I borrowed, makes $63.00 

$413 as the amount I shall have to pay at the end of 350 

the 3 years. ' 

^ ^ $413. 

64. Interest is money paid for the use of money. 

65. The Principal is the sum for the use of which 
interest is paid. 

66. The Amount is the sum of the principal and 
interest. 

67. Simple Interest is interest which is consid- 
ered as falling due only when the principal is paid, or 
when a partial payment is made. 

68. A Note is a written agreement in which one 
person, or company, agrees to pay another a certain sum 
of money at a specified time. 

In the above example, what is the Principal f What the 
Interest f What the Amount f What the Bate Per Cent,? What 
was the J!{ote ? 
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2. Detboit, May 5, 1811. 

Two years after daie^ for value received, I promise 
to pay S. J. Smith, or order, Two Hundred Dol- 
larSj tvilh interest at 7% per annum. 

Mabtik May. 

What was the amount to be paid on this note May 5, 
1871 ? Ans., $228, 





Principal. 


fo 


Time. 


Interest? 


Amount ? 


3. 


$36. 


8 


2yr. 






4. 


$135.25 


7 


3yr. 






5. 


$48.75 


10 


lyr. 






6. 


$57,80 


6 


4yr. 






7. 


$524.00 


5^ 


3yr. 






8. 


$1220. 


4i 


5yr. 






9. 


$360.85 


6 


3yr. 






10. 


$420. 


8 


2yr. 






11. 


$580. 


8 


3yr. Qmo. 


$162.40 


$742.-40 



The interest for 3 ^. 6 mo, is 3^ times as much as it is for 1 yr., 
since 6 mo, = J yr. 

12. Ypsilakti, July 27, 1875. 

For value received, I promise to pay April 16, 1878, 
to Chas. Jones, or order, Three hundred forty-six dollars 
($346), with interest at 7% per annwn. 

Philip Smith. 

What was due on this note at maturity {i, e., when it 
became due) ? 

A note is not due till 3 days after the nominal time of promise 
of payment. Thus this note was due {%. e,, it matured) Apr. 19, 1878 
These 3 (to. are called Days of Gh'aee. 
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Finding the Time. 

1878 4 19 Date of maturity. (April is the 4tli month.) 
1875 y 27 Date of note. (July is the 5th month.) 

2 8 22 Time the note " run." 

As we cannot take 27 days from 19 (2a. we take one of the 4 mo%,y 
which is 30 (fa. This with the 19 (2a. makes 49 (2a., from which 
taking 27 (2a. there remain 22 (2a. Then we have Imo, which we 
cannot take from the 3 mo.^ and hence take 1 yr. = 12 mo, and add- 
ing it to the 3 mo, have 15 m^. From this taking 7 mo. we have 
8 WW. Finally, 5 from 7 leaves 2, and we have the tvme, 2yr. 
Smo, 22 da. 

Now 8 mo, = ^ = { of a year, and 22 (2a. = |{ of a month. 
Hence we are to find the interest on $346 at 7% for 2^r., { of a 
year, and f} of a month. 

OFEBATION. 

$346 Principal. Getting the int. for 22 da. 

.07 12 ) $24.22 Int. for 1 yr. 



$24.22 Int. 1 yr. 30 ) 2.01833 Int. for 1 mo. 
? .067277 Int. for 1 da. 



$48.44 Int. 2 yr. 22 

16.15 Int. fyr.* 134554 

1.48 Int. 22 da. 134554 



$66.07 Int. 2 yr, Smo, 22 da. $1.480094 Int. for 22 da. 
346. 



$422.07 Amount. 



13. What is the amount of a note at maturity^ the 
principal being $540, the rate %%, the date Oct. 15, 1876, 
the nominal time of payment May 8, 1878 ? 

* The intereBt for | of a year Ib \ the interest for 2yr. 
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Fnn)iNG THE TncB. 

1878 5 11 
1876 10 15 

1 yr. 6 mo. 26 da. 
or 1 yr. \ yr. f J mo. 



CASTrNG THE InTEBEBT. 



540 Principal. 
.08 



143.20 Ini 1 yr. 
21.60 Ini 6 mo. 
3.1 2 Int. 26 da. 

•67.92 Int. 1 yr. 6 mo. 26 da. 
540 

$607.92 Ami at maturity. 



Getting int. for 26 da. 

12 ) $43.2 Ini 1 yr. 

30)3.60 Ini 1 mo. 

.12 
26 



♦3.12 Ini 26 da. 



Find the amount at maturity in the following: 



14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 



Pbincipal. 


6 


$580.00 


$270.80 


7 


$58.85 


8 


(40.00 


10 


$50.00 


7 


$100. 


8 


$200. 


10 


$150. 


6 


$248.50 


7 


$412.75 


6 


$88.40 


7 


$34.25 


7 


$25 


10 



Date op Note. 



July 24, 
March 5, 
Aug. 13, 
Jan. % 
March 1, 
Aug. 17, 
Dec. 11, 
Jan. 15, 
Nov. 20, 
June 18, 
May 16, 
Feb. 6, 
March 5, 



1871. 
1874. 
1876. 
1877. 
1878. 
1874 
1877. 
1874. 
1878. 
1874. 
1875. 
1878. 
1876. 



Nominally Dub. 



Feb. 18, 1876. 
Sept. 12, 1875. 
April 1, 1877. 
M!ay 2, 1877. 
^mo. afterdate.* 
3 mo. after date. 
Aug. 8, 1879. 
Sept. 1, 1877. 
July 18, 1876. 
Oct. 15, 1877. 
Sept. 20, 1877. 
April 1, 1878. 
9 mo. after date. 




* Maturity, Sept. 4, 1878 ; time^ 6f7)Q. 8^ 
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27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
60. 



Pbincipal. 


8 


Datk op Note. 


$460 


Jnne 1. 1874. 


$460 


8 


June 1, 1874. 


$500 


7 


May 10, 1878. 


$150 


8 


Aug. 15, 1877. 


$340 


10 


Oct. 20, 1877. 


$40 


6 


April 10, 1878. 


$148.75 


7.3 


Mar. 18, 1876. 


$280 


5i 


Aug. 23, 1874. 


$385 


4J 


Feb. 11, 1876. 


$720 


6 


Sept. 1, 1877. 


$370 


8 


June 15. 1877. 


$820 


10 


April 7, 1877. 


$53.40 


7 


Nov. 22, 1876. 


$350 


8 


May 1, 1878. 


$350 


8 


May 1, 1878. 


$350 


8 


May 1, 1878. 


$1250 


5 


Jan. 1, 1876. 


$3780 


6 


May 15, 1874. 


$5000 


4i 


July 3, 1877. 


$630 


7 


March 6, 1877. 


$500 


8 


April 1, 1877. 


$37.50 


10 


July 1, 1878. 


$200 


8 


Feb. 15, 1878. 


$100 


8 


June 9, 1878. 



Nominally Dub. 



Dec. 16, 1877. 

3 yr. 6 mo. 15 da. after date.* 

30 da. after date. 

mda. 



u 



it 



it 



u 



€t 



it 



I 



90c2a. 

45 (^. 

90 (2a. 

Feb. 15, 1877. 

Feb. 28, 1878. 

Oct. 31, 1877. 

Jan. 12, 1878. 

April 30, 1878. 

May 15, 187a 

3 mo. after date. 

90 da. after date. 

Aug. 1, 1878. 

July 1, 1878. 

Oct. 1, 1877. 

May 1, 1878. 

March 6, 1878. 

2 yr. 3 mo. 15 da. after date. 

Oct. 1, 1878. 

6 mo. after date. 

60 da. after date. 



LESSON XXV. 



Bank Discount. 



1. Being in need of $100 for a couple of months, I went 
to the bank and asked them if they could lend it to me 
for that* time. They said they could at %% if I could get 
a good name, and gave me the following blank note to 
get filled out: 
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I. . . . Ank Arbor, Mich., , 181 , . 

after date promise to pay to the order 

of 

DoUars at the First 

National Bank of Ann Arbor^ Value Beceived, with 
interest at Bight per cent after maturity. 
Due 

This I filled out so that it read : 

1100. Akk Arbor, Mich., May 8, 1878. 

Sixty days after date I promise to pay to the order 
of Ezra C. Seaman One Hundred Dollars at the FiRSt 
National Bank of Ann Arbor^ Value Beceived, with 
interest at Eight per cent after maturity. 

Edward Olney. 

Across the back of this, my friend, Ezra C. Seaman, 
wrote his name, thus making himself responsible for pay- 
ing the note, if I did not. This note I then took to the 
bank, and the teller gave me for it $98.60, i. e., 1100 less 
the interest on $100 for 63 da., at S%. 63 da. after the 
date, t. e., on or before July 10th, I must pay the $100 
and take up the note, or Mr. Seaman will become liable 
for it. 

69. SaCnk Discount is interest paid in advance, 
and for 3 days more than the nominal time. These 3 days 
are called Days of Grace. 

70. The Proceeds, or Avails, of a note discounted 
at bank is the amount received for it 

71. The man to whose order the note is made payable, 
and who puts his name on the back of the note, is called 
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the Endorser, Banks always require such a name, or 
other security. 

2. What are the proceeds of a note for 1250, discounted 
at bank for 30 da., at 8% ? Proceeds, $248.17. 

Ab snch notes are usually discounted for a specified number of 
d&ya, and as the general custom is to reckon 360 da. a year * in such 
transactions, the following is the most expeditious way of com- 
puting : 

1] « 



IsY 



8 



3. What are the proceeds of a note for 1180, discounted 
at bank for 60 da., at 10^? Proceeds, 1176.85. 



OPERATION. 



6-3 

0) X ^0 X 



)00 X 100 

8 IsBi 



= 13.15, discount. 



Find the proceeds of the following, both at 360 da. to 
a year, and at 365 da. 





Face op 


% 


Time. 


Pboceeds 


Proceeds 




Note. 


(360). 


(365). 


4. 


1200 


8 


90 da. 


$195.87 ' 


$195.92 


5. 


$150 


10 


60 (2a. 






6. 


$340 


6 


30 (to. 


$338.13 


$338.16 


7. 


$520 


8 


30 (to. 






8. 


$300 


8 


63 da. 






9. 


$500 


8 


93 (to. 






10. 


$300 


7 


45 (to. 


$29720 


$297.24 


11. 


$260 


8 


56 (to. 







* In traiiBactions with the General Government and In the State of New 
Fork, 965 days are (^lled a year in ench cases. 
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12. April 3, 1878, Peter Jones wishing to raise a little 
money, took the following note to the bank, and got it 
discounted at 8^. How much did he get for it ? i, c, 
what were the proceeds ? 

1264. Chicago, III., Ju7ie 12^ 1875. 

Three years after date, for value received, I promise to 

pay Peter Jones, or order. Two hundred sixty-four 

dollars ($264), with interest at 7% per annum, 

JoHK Smith. 
Proceeds, 1314.48. 

Find the amount of the note at maturity, and discount this amount 
for the time from April 3, 1878, to June 15, 1878, and deduct this 
discount from the amount of the note. 



LESSON XXVI. 

Measuring Areas. 

1. How many thousand feet of lumber in 40 boards 
12 ft, long, 16 in, wide ; 30 boards, 14 ft, long, 10 in. 
wide; 60 boards, IQft, long and 8 in. wide; and 50 boards, 
l^ft. long and 18 in. wide ? Ans. 2.98. 

The width in feet of a board of the first lot is |-|, and to obtain 
the area of 1 board we multiply this by 12, and of 40, this last 
product by 40. Thus we have 

16 X ^^ X 40 ^,.. 

2. What cost 80 16 //. boards 12 in. wide, 80 9 in. 
wide, 80 8 in. wide, 160 6 in. wide, and 160 5 in. wide, 
at $18 per thousand feet ? Ans., 197.92. 



MENSURATION, 185 

*72, In measuring lumber ^ if the stuff is 1 iw., or less 
than 1 in. thick, the surface measure is taken ; but if the 
stuff is more than 1 in. thick, the surface measure is rnul- 
tiplied by the thickness in inches, Tlie measure so 
obtained is called Board Measure, 

3. How many feet, board measure, in a 2 in. plank 
16//. long and 16 in. wide? 



4 

^0 X 16 X 2 



H^ = 42|. 



3 

4. How many feet, board measure, in 200 pieces of 
siding Q in. stuff), 12 ft. long, and 5 in. wide ? 

Ans., 1000. 

5. How many feet, board measure, in 24 pieces of 3 by 4 
scantling 18//. long? Ans., 432. 

6. What will the following bill of lumber come to, at 
120 per thousand for the 1 in. stuff, 124 for the siding, 
$16 for the scantling and joists, and 122 for the flooring ? 

1200 12//. inch boards, 12 in. wide. 
600 pieces siding, 5 in. wide and 12//. long. 
100 3x4 scantling, 14//. long. 
80 joists, 8 X ^, 12 //. long. 
300 pieces IJ in. flooring, 4 in. wide and 12//. long. 

Ans., $441.00. 

7. What will it cost to floor 3 rooms with 1\ in. floor- 
ing, at $25 per thousand, the rooms being 20 by 22 //., 
16 by 18//., and 15 by 15//., allowing 75^ per square of 
10 by 10//. for laying? How many pieces of 12//. floor- 
ing, 5 in. wide, must be bought ? Ans., $36.99 ; 191 pieces. 
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8. What cost a tract of land 1 56 J rods long by 34| rods 
wide, at 158.75 per acre ? Arts., 11996.90. 

73, Tlie area of a triangle is ^ the product of its 
base into its altitude. 

The altitude is the perpendicular from one angle to the opposite 
side, which is called the base. 

9. What cost a triangular piece of land whose base is 
180 rods and altitude 60 rods, at $80 per acre ? 

Ans. 12700. 

74. The area of a circle is 8.H.16 times the square of 
the radiusy and the circumference is S.Ht6 times the 
diameter. 

The square of a number is the product arising from multiplying 
the number by itself. 

10. What is the area of a circle whose radius is Qft. ? 

8 X 3 X 3.1416 = 28.8744 sq, ft. 

11. How many acres in a circle 1 mile in diameter? 
What is the circumference ? Ans.y 502.656 acres. 



LESSON XXVII. 

Measuring Volume. 

1. How many cords of wood in a pile 4//. wide, ^ft. 
high, and 120 /if. long? 



15 



= 15. 



4 X^ X ^ 

4 X 4 X 120 represents the number of cubic feet in the pile. This 
is to be divided by 128^ which is 4 x 4 x 8. (See Ex. 46, p. 148.) 
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2. How many cords of wood in a pile of 3 ft. wood 
260 /if. long and 6//. high? 

Ans.j 36^. 

3. What cost a pile of 4 ft. wood, 7 //. high, 136 ft. 
long, at $4 per cord ? What at $3.75? At $5.25? 

Am., $119; $111.56; $156.19. 

4. How much wood in a pile of 4 ft. wood, 7 ft. 8 in. 
high and \%%ft. 10 in. long? 

Ans.^ 30.866+, or practically 30.9 cords. 

5. How many cubic feet in a bin ^ ft. 9 in. by %ft. 8 in. 
on the bottom, and 5 ft. 10 in. deep ? How many bushels 
will such a bin hold ? (2150.4 cu. in. = 1 lu^ 

Ans. to tasty 274.2 lm. + . 
6ft, 9 in. = Qift, Sft. 8 in, = Sf^. 5ft, 10 in. = 5f A 

AS QS PfB «7 8« UK 27x26x85 

6}x8|x5f = i^x VxV = --^^^^g^^. 

6. How many barrels will a cylindrical cistern hold, 

which is 7 ft. 4 in. deep, and whose bottom is 6 //. 8 in. 

in diameter ? (231 cu. in. = 1 gal.) 

1ft. 4 m. = 88 in, 6^. 8 in, = 80 »». 40 in, is the radius of 
the bottom, which is a circle. 

40 X 40 X 3.1416 x 88 „^„^ „ , . 
23l73ii = ^^-^^ ^^ ^^- 

75. Hoio do you find hoto many feet board measure 
there are in a given board which is 1 in. thick or less f 
How when it is more than 1 in. thick ? 

^6. How do you find how many cords in a given pile 
of wood? 

??• How do you find how many bushels a given bin 
will contain ? 
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78, How do you find how many barrels a given cylin- 
dfical cistern will Jiold? 

79, Doyle^a Rule for calculating the amount of 
square-edged inch boards which can be sawed from a 
round log is this : From the diameter in inches subtract 4 J 
the square of the remainder will be the number of square 
feet of inch boards yielded by a log 16 ft. in length. 

7. How many feet of inch boards can be sawed from a 
log 26 in. in diameter and 16 ft. long? How many from 
a log of the same diameter 12 ft. long? From one IS ft. 
long ? 

26 — 4 = 32. 22 X 22 = 484, the number of feet of inch boards 
which the 16 ft. log will yield. One 12 ft. long will yield J as much, 
since 12 is } of 16. 

8. What will the following bill of logs amount to at 
112 per thousand ? 

10 logs, 12 ft. long, 30 in. in diameter. 

8 logs, 14//. long, 32 in. in diameter. 
12 logs, 16 ft. long, 28 in. in diameter. 

3 logs, 18//. long, 36 in. in diameter. 

^W5.,; •251.11. 

80, EuLE FOE Computing the Amount of Square 
Timber yielded by a given Log. — Call i the sum of 
the extreme diameters the average diameter^ and f of this 
diameter the side of the log when hewn square. 

9. How much square timber in a log 28 ft. long, whose 
end diameters are 26 and 30 inches? One 46 ft. long, 
diameters 24 and 30 in. ? 40 /if. long, diameters 28 and 
32 i».? Ans., 67.7, 103.5, 111.1. 
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Addition Table. 



9 + 9-18 


9 + 8-17 


9 + 7-16 


9 + 6 = 15 


8 + 8 = 16 


8 + 7 = 15 


8 + 6 = 14 


8 + 5 = 13 


7 + 7 = 14 


7 + 6 = 13 


7 + 5 = 12 • 


7 + 4 = 11 


6 + 6 = 12 


6 + 5 = 11 


6 + 4 = 10 


6 + 3=9 


5 + 5 = 10 


5 + 4=9 


5 + 3=8 


5 + 2=7 


4 + 4=8 


4+3=7 


4 + 2=6 


4 + 1 = 5 


3 + 3-6 


3 + 2-5 


3 + 1=4 




2 + 2-4 


2 + 1=3 






1 + 1=2 








9 + 5 = 14 


9 + 4-13 


9 + 3 = 12 


9 + 2 = 11 


8 + 4 = 12 


8 + 3 = 11 


8 + 2 = 10 


8 + 1=9 


7 + 3 = 10 


7 + 2=9 


7 + 1=8 




6 + 2=8 


6 + 1=7 






5 + 1=6 






9 + 1 = 10 



Multiplication Table. 



2x2=4 


2 X 8 = 16 


3 X 9 = 27 


5 X 9 = 45 


2x3-6 


4 X 4 = 16 


4 X 7 = 28 


6 X 8-48 


2x4=8 


2 X 9 = 18 


5 X 6 = 30 


7 X 7 = 49 


3x3=9 


3 X 6 = 18 


4 X 8 = 32 


6 X 9 - 54 


2 X 5 = 10 


4 X 5 - 20 


5 X 7 = 35 


7 X 8-56 


2 X 6 = 12 


3 X 7 - 21 


4 X 9 = 36 


7 X 9 = 63 


3 X 4 - 12 


3 X 8 - 24 , 


6 X 6 -- 36 


8 X 8 = 64 


2 X 7 = 14 


4 X 6 = 24 


5 X 8-40 


8 X 9 = 72 


3 X 5 = 15 


5 X 5 = 25 


6 X 7 = 42 


9 X 9 = 81 



Troy Weight. 



Apothecaries' Weight. 



Abbreviations* — For grains, gr. ; for pennyweights^ pwt, ; for 
ounces, oz. oi § ; for scruples, sc. or ^ ; for drams, dr. or 3 ; for 
pounds, lb, or Jb, 



24 gr, = 1 pwt. 
20 pwt, = 1 oz. 



20 gr. = 1 sc, or B. 
3 3=1 dr., or 3 . 
8 3 = 1 «?., or 5 . 
l2o9. = 1 lb,, or lb. 
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Sheldon & Companj^'s Text^Sooks. 

Mental Philosophy. 1 vol, 12ino 

Including the Intellect, the Sensibilities, and the Will. By 
JObJTH Haven, Professor of Intellectual and Moral Philos- 
ophy, Chicago University. 

It is believed this work will be found pre-eminently distinguished for 
the completeness with which it presents the whole subject. 

Moral Philosophy, 

Including Theoretical and Practical Ethics. By Josepu 
Haven, D.D., late Professor of Moral and Intellectual Philos- 
ophy in Chicago University. Royal 12mo, cloth, embossed. 

History of Ancient and Modern Philosophy^ 

By Prof. Joseph Haven, D.D. 

The preparation of this work ran parallel with the studies which filled 
the life of the author, and its completion and revision for publication was 
his last work, 

Burritt^s Geography of the Heavens. 352 pp. 

BurritVs Celestial Atlas. Large quarto. 
By Prof. HiBAM Mattison, A. M., and Elijah H. Burkitt, A. M. 

The popularity of these standard text-books is shown by its sale of more 
than 300,000 copies. Burritt's Geography of the Heavens, as reSised by Prof. 
Mattfeon, is one of the most useful and successful school books ever published. 

BULLIONS'S LATIN DICTIONARY. 

Bullions^ s Latin Lexicon (now complete). The cheapest and 
best Latin-English and English-Latin Lexicon published. 1 voL 

royal octavo, about 1400 pages. 

"We recently published a copious and critical Latin-English Dictionary, for 
the use of schools, et^^bridgcd and re-arranged from Riddle's Latin-English 
Lexicon, founded ou^^ German-Latin Dictionaries of Dr. Wm. Frcund and 
others, by Rev. P. Bullions, D.D., author of the series of Grammars, English, 
Latin, and Greek, on the same plan, etc., etc., to which we have now added an 
English-Latin Dictionary, making together the most usefUl and convenient, at 
the same time the cheapest Latin Lexicon published. 



\ 



Sheldon & Company's Texi-SooJbg. 



Tlie Science of Government in Connection with 
American Institutions. Bj Joseph Alden, D.D., LL.D., 
Pres. of State Normal School, Albany. 1 voL 12mo. 
Adapted to the wiuts or High Schools and Colleges. 

Alden's Citizen's Manual; a Text-Book on Qovornment, in 

Connection with American Institutions, adapted to the wanle of 

Common Scliools. It is in tlie form of queHtions aod ansn-ors. 

3j JoBBPii Aldkk, D.D., LL.D. 1 vol. IGmo. 

Hsreaftcr do Amedcan can be said to be tducaUd wtw dosi not tbomnghl; 

nndentaad tin bnuBtian of our GovemmuDt. A prominent diiius haa ealiX, 

flat "BTBIT Toung penon shoald carefully and ooDeolanUoiwlr be tsndit thotis 

distlnodTS ideaa wfiich coDBtitDto the Biibstauce of onr tinastifntlon, oikl whIrJi 

detsnniiM Ihe policy of onr politics ; and lo tbl« end tliere on^t lorthwicb to 

be Introdnced Into onr scliools n simple, uimpMheDdve niaaaal. wbeniLy tlia 

neadod tnitlon should be jmphuted at that early period. 

Long's Classical Atlas, Conatructed by William IInaHEs, 
and edited by Geohoe Long, foimurly PcofeBHor nf Ancient 
Languages in tlio University of Virginia. Witli a Sketcli of 
Andent Geography, and other odditlona, by the American 
Editor. Containing Fifty-two Colored Maps and Plans on 
Twenty-two large im]>erial quarto Plates, Ijeautifully engraved 
on steel. With an index of Places. 

Jtoget's TJiesaurus of English Words and Phrases, 

so clossifled and arranged as to facilitate the espression of 
ideae, and assist in literary compoeation. By Peter Maku 
ROBET. Revised and editrai, witt a List of Foreign Words 
defined in English, and other additions, by -Barnab Seaiib, D,D., 
ial« President of Brown University. A new American, from 
the last London edition, with important Additions, Corrections, 
and Iroprovements. 12mo, cloth. 

FairchildS' Moral PhUoeophy ; o 
Obligation. Bx J. H, Paibchilds, 
College, 1 vol. ISmo. 

The Him or thia Tolnme <9 to Ret forth, more folly Ihan lias hllherto been 
done, the doctrine that virtue, in its elomenlary form, conslarn tn benevn- 
lence. and that all forme of virtnone action are modlBcstlonB of this pdnclplc. 
>hllost<on. the aathnr lakes up the qDestions of 
and Personal lUi,'hlH iind Dalies, and treats 
_ -. . ..i...^._ ,j. ji^ problems of 




Oltiey'fi iSerie^ of >Iiitl\einiti<;^. 



\ OLNEVS PKIMARV AKinmETIC. 
W OLNEVS ELSMENTS OF ARITHMETIC, 
i OLNSrs FK.'}CnCM. AKITH/UETI'. 
OL.VEVS SCIENCE OF ARtTHUH-T:. 
\ IflTKODUCTION TO AtCBBEA 
> COMPLSTB ALGEBRA . , ■ 
' TEST EXAMVLBS tH ALGSSKA 



OLNEY'S HIGHER MATHEMATICS. 



. ..ii-'ERsiry alcebKj* . . . . . 

£r.S.VENTS OF CEOMETRr . 
\ ELEMENTS 01' rXIGO.VO.VETF', 
f CEOMMTRY AND TElGONOMr.T.'. 
\ GENERAL GEOJUersy AND LA 

C O UT O N ' S 



]<ew >^eiHeS of G^eO^^^liie^. 
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